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SURVEY, MAXIMS 


However apparently valueless the country, ..8 know- 
ledge of...& country is the first step to improvement and...must 
be based on good maps [ 168 ]. 


ANDREW WAUGH. 


Where the conditions requisite to ensure accuracy are not 
carried out, errors will be generated and accumulation of 
error must be expected [ 286 ]. 


ANDREW WAUGH. 


Sound training in the first instance, and vigilant inspection 
afterwards, are essential to the success of all great undertakings. 
in every country [290]. . 

ANDREW WAUGH. 


"Neither the Himalaya snows, nor arid deserts, nor dense 
unbealthy jungle, nor hostilities, ... have been allowed to arrest 
the progress of surveys in our time [ 283 ]. 

: ANDREW WAUGH. 


Nothing is impossible which has not been tried [ 205 ]. 
ANDREW WAUGH. 


Surveying is a profession which requires exclusive devotion 
to achieve much above mediocrity [ 143 ]. 


ANDREW WAUGH. 


e 
Working out traverses with logarithms or...tables is neither 
an exhilarating or interesting occupation, but it is unfor- 
tunately a work which all revenue surveyors are at times 
obliged to do [ 265 ]. 


DONALD VANBENEN. 


As time rolls by people forget, after elaborate and expensive 
surveys have been made, ... that the old document was good 
in its generation, and correct to the extent of information 
then procurable [ 317 ]. 

_ Henry THUILLIER. 

The sub-assistants of the Great Trigonometrica! Survey... 
would...make every personal sacrifice for the honour and suo- 
cess of the Department. ... No class of men in India gothrough 
more hardships-and privations, and none are more cheerful, 
well disposed, obedient and loyal [ 409 ]. 


ANDREW WavanE. 


VOLUME | 18th Century 
VOLUME Ii 1800-15 ^" 
VOLUME I! 1815730 

VOLUME IV 1830-43 George Everest ' 
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ADDENDA & CORRIGENDA; Vor. H 


Supplementary to lists on p. xiii of Vol. II, pp. v to vii of Vol. III, and p. v of Vol. IV. 


against Plate H, del. & Ceded Districte. 
below As R. enter BM. Cat. ME. Catalogue of 
MS. Maps in the British Museum, 1861. 
BM. Cat. Pr. Catalogue of Printed Maps in the 
British Museum. . ME 
below Buchanan enter Bullock 
Historic Delhi. Humphry Bullock, Delhi, 1951. 
Burkill Chapters on the History of Botany in India, 
1to DI. X. R. Burkill. Journal of the Bo. Nat. 
Hist. Soc. vole. 51, Dec. 1953 ; 54, Dec. 1856 ; 58, 
Dec. 1961. 
below Geo. Everest insert Geo. Mag. 
Geographical Magazine, London, monthly from 1874. 
col. 2, against Izzot Oollah, at end of the line 1 
read Yzzut. f 
col. 2, against Thackeray, for Notes read Notices; 
below Williams insert Williams, d. R. 0. 
Historical & Statistical Memoir of Dehra Doon. 
o. R. C. Williams, Bcs., Roorkee, 1874. 
to n.7 add Fleming’s fdbks., JO Cat. (157); 1-inch 
map ; ib. ( 191 ). 
to n.4 add  ;l1O Cat. (196-7), Morrieson's svys. 
1811-5, tr. from 10. to India, 1924. 
to n.9, as amended rv ( v ), after Blunt add 
IO Cat. (111, 181 ). 
at end of note I, add  ; Sackville’s maps, 
MR10. 55 (12-4, 38); 56 (2). 
n.3, amended n1 ( vi), for 180 read 180-1. 
to n.4, add ; IO Cat. (210, 226) 
to n.6, amended rv (v), add  ; IO Cat. ( 210), 
routes 1808. 
at end of para 4 from bottom, after 1812, insert ref. 
to new note, to read ; 10 Cat. ( 226 ). 
to n.6 add ; JO Cat. (217 ), Blake's fdbk. 
n.3, line 2, for 38 et seg read 36-9. 
to n.)0 amended m (vi), add ;10( 210), 
routes of 1812. 
to n.10 add ; JO Cat. (210), map of 8. frontier. 
n. 2, line 2, before Bsc., insert; IO Cat. (201), 
Smyth's svy.; to n.3, JO Cat. (201), Raper's svy. 
n. l, del. elsewhere and after Kela insert JO Cat. 
( 265 ). 
under section ELPHINSTONE'S Mission, para 1, line 5, 
after Kashmir ineert ref. to new note, to read d 
Afghans held Kashmir 1752 to 1819. 
to n.7, add ; Macartney's routes, JO Cat. (259); 
Ocean Highways ( 207 ). 
at end of para 2 from bottom, after critical enter 
semi-colon. 


to n.4 add ;4O Cot. (478), Macartney's map of 
Kingdom of Kabul, 1809 ; revised, London, 1838. 
ton.8 add ; IO Cat. ( 234-5 ), Tickell's routes. 


to n.15 add ; Memoir on Map of Afghanistan, 
IO Cat. (473-4). à 


para 8, line 4, before pl. 8 inside bracket, insert 71 n.2. 


n.2, before mRIO. insert IO Cat. (467-8), and to 
n.10 odd ;Snow Mountains laid down Nathpur 
to Moradabad, IO Cat. ( 468 ). 

at end of para 1, after Ganges add [ 1: 72-3 }. 

at end of para 3, after Ludiana add IO Cat. (354 ). 

at end of para 6 from bottom after peak add { v, 83 J. 

n.3, line 2, after 222 insert IO Cat. (296); and to 
n.5, add ; road avys. N. of Bangalore, 1801, 
J. Colebrooke, JO Cat. ( 295 ). 

notes 6, 7, B, for 00 read 1800; to n. 8, add 
> Arthui's savy., 1800, JO Cat. (295). 

to n. 7, add ; avy. of m. frontier of Mysore, 1801, 
IO Cot- ( 296 ). 

5, Before Map insert lnch, and ofter Map insert 
O Cat. ( 297 ). 


Page 
102 . 


109 
112 


169 
173 


174 
176 


196 
274 


316 


380 
381 
382 


383 


386 


392 


397 


to n.6, add ; Morison's svy. of Nagamungslam 1803, 
' IO Cat. ( 295 ). 
ton.2,add ; JO Cat. (395), Canara, x. Div., as. 
Ward, 1806, l-inch to m. 

to n.5, add ; Memoirs, 5 vols., 1808, JO Cat. 
(292-3); maps, 1802-8, ib. (293-5); Mysore & 
Ceded Dists., 1815, ib. ( 320 ). 

ton.6 add ; 10 Cat. ( 381 ), 8. Arcot, 4-m. to inch, 
1805-14. 

to n.6, add 
(578). 

ton.5add ; lO Cat. (519), Baker's Java memoirs. 

pl. 13, to last note after original add IO Cat. ( 357), 
MAIO. 3-PT-15. 

n.8, as amended mz (vi), before IO Cat. (33) 
insert trgn. and af end add ; 4m. dist. mape, 
IO Cat. ( 320-1, 415 ). 

at beginning of n.4, before Memoir, insert Hardy's 
64-m. map, 10 Cat. ( 454); 

to n.5, add ; IO Cat. (416); Kathiawar, 
& part of Gujarat in 13 sheets, ib. ( 454 ). 

n.2 before Journal insert Sketch, IO Cat. ( 482). 

to n.3, add ; IO Cat. (485); 10-m. map of Azer- 
baeejan, otc., Sutherland, 1808-9. 

to n.6, add ; IO Cat. (623-4 ), obsns. by Golding- 
ham. 

para 4 from bottom, at end of line 5, after Mysore, 
insert ref. to new note to read ; Mackenzie's routes 
& mape, 1792 to 1802, IO Cat. ( 318-9). 

line 2 of para 5 from bottom, against pl. 11 insert 
ref. to new note to read incl. wero. 135 (55a); 
Mysore Dominions, presented by Mackenzie to 
Mark Wilks, Madras, 22-10-1808. 

to n.3 add ; JO Cat. (84-5), 11 sheets unfinished 
1807 ; 9 sheets, issued 1821. 

ton.9,add ; BM Cat. Pr. 52415 (18). 

para 2 from bottom, line 2, after 1816 insert ref. to 
new note to read 16 m. to inch, 9 sheets, 1816, 
IO. Cat. ( 85 ). i 

to n.3 add ; IO Cat. (354 ), evy. of Madras & En- 
virons., Dec. 1805 to April 1806. 

col. 2, to para 3, after Cochin insert. ; IO Cat. (414). 

col. 2, insert. new line 6; Dec. 1805, svy. of St. 
Thomé, Madras, IO Cat. ( 354 ) [ 316 J. 

col. 2, under BLAKE insert new line 5, m. c. 1806, 
Elizabeth Lidington to old line 5 after (622). 
add rv (638, v ). 

col. 1, under Buane, line 7, for 632 read 322, and add; 
Conolly ( 85/92 ). 

at end of lino 14, after (311), add; IO Cat. ( 196 ). 

at end of line 5 from bottom, afler canal add 
JASB: u, 1833 (112-4). 

col. I under BUCHANAN at end of line 7 add Burkill, I 
(865-68 ). line ll before 1800 enter From May 
lines 14-5, del. compiled and 

to n.4, add ; JO Cat. ( 169 ) ; dist. maps, c. 1814. 

col. 1, under Co-esrooxe, Henry Thomas at end of 

line 12 add Burkill, I (8303 4) at end of line 18 add 
interested in Botany. 
last line after ( pl. 11), insert IO Cat. ( 295 ). 
col. 2, under COLEBROOKE R.H. after line 18, insert 
ra. 
A onepbow. also Robt. Hyde, son of SG.'s 2nd son, 
Ulrich (1804-28), was b. 1827..Ens. Bo. Inf. 
1840...Asst. Rev. Survr. Ahmadnagar, 1818...dr. 
nr. Poona, 3-10-49 [ v, 494 ]. 

col. 2, under Crawrord, para 5 from bottom, line 6. 
read mission. 

col. 1, under Fremrna, line Y2, after 723, add, inside 
bracket 711. 


; Evorest’s Java Journals, IO Cat. 


Cutch 


Page 
402 
403 
405 


406 


411 


418 
429 
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431 
433 
435 


436 


438 


Page 
. vi 
Xxx 


xxi 
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AppENDA’ & CORRIGENDA, Vor. II 


to n. 6, | odd ; 10 Cat. (624), ms. obsns., 1821. 
under GEIRDLAY for 16 m. map read Map of India. 
col. 1, under Herne, inseri new line 2, 
b. 1-1- 1770, at Doebra, nr. Pirna, Germany. 
to line 4, after birth, add . ed. Dreeden. 
line 7, after FLS. tnsert 1813 and after (143) add 
; Burkill, I ( 857-8 ). 

Insert new line 8. Bailed Copenhagen Sept. 1790; 
‘arrd. Tranquebar [ x. Coast pl. 1] 11-1-1792. 
ool. 2, para 3 from end of Hevwr, line 1, del. granted. 

line 3, after 2 years.. for Asked to be read and 
Arrd. Madras 30-3-15. 
to n.6 add Sold at Sotheby's, London !7-]--1956, 
water-colour drawings of Indisn plants from 
Heyne's colln. 
col. 1, under LAMBTON, line 4, after 1794 insert; 
33rd Ft. 3-5-1794, and at end of line & add 
; to }-pay, 33rd Ft. 25-12-18. 
col. 2, at end of last pas under McCABTHY, after 
[12], add ; plans of Georgetown, 1807-8, 1814. 
col. 2, at end of last line under MAxriELD, after 
Calcutta add 1821, as Dep. Mar. 8G., survd. 
Coromandel Coast, Pulicat to Armagaon shoals . 
MRO. 6/38. 
col. 1, under Moxterra, line 9 from bottom, before 
MEIO. insert, IO Cat. ( 485-6 ). 
col. 2, under Mooncnorr, line 2, against 1765 insert 
ref. to new nole, to read from DNB.; the date 
1786 [ m, 485 ) would be too late, whilst date 1770 
from Ency Brit. is more probable. 
line 7, after xlvii. insert ; Geo Mag., Aug. 1959 
( 204-14 ), with sketches from IO. 
para 3 from bottom ; line 6, for 30-1 read 80-1. 
at end of n.3 add ; Moorcroft brougbt back & bundle 
of dried plants "that were sent to London. 
col. 1, at end of last line under Munro, after Gen. ; 
add ; 1820 till death, Govr. of Madras. 
col. 2, under OLLIVER, line 2, read b. c. 1784/86. 
d., Barrackpore, 1-11-53. 
to last line of page add  ; IO Cat. ( 268 ). 
col. I, at end of last line under PATON, 
sepia, add  ; JO Cat. ( 265 ) [ m, pl. 2 ). 
col. 2, under Pi0kEkRsGILL, line 9, after (526 ) add 
rv ; (6380). 
col. 2, to last line under Ravensaaw, after Sessions. 
add; IO Cat. ( 354). 
col. 2, under Surru, line 5 from bottom, after PWI., 
insert Times 23-11-1953; sold at Hodgson’s, 
London, 10 aquatint views of Pwi. by Wm. 
Daniell after Robt. Smith, £130. 
insert new penultimate line to read Completed 
Qutb Minar 1828. with re to new mote to read 
` Bullock (11). 
note 3, after Morier for 1853 read 1849, and at end of 
note 'after 1818, snsert J RGS., 1849 ( xxxviii . 


after 


. Page 
448 
451 
456 


462 
470 


474 


to n.8 add ; BM. Cat. M8., m (373). 

n.5, line 2, after 463 inside bracket insert 74. 

col. 2, under Wits, line 4, after com. add and in 
church of Ayot St. Lawrence, Herts, England. 
and at end of line 12, after daus., add; their ygst. 
son, Alfred, Ens. Bo. Inf., was kd. at Ft. Kahun. 
Bind, 31-8-40, aged 19; x1. Ayot St. Lawrence. 

against Clarke, line I, for Bir r: Col. 

col. 2, against Marine, line 4, after 191, insert 

; 324 n.2, and at end of line & del. 335 n.2. 

against Roxburgh before 384 insert Burkill, I 
( 855 ) and after 384 add 405. 

against Russell after DIB.; insert Indian Archives. 
vin ( 59-66 ). 


To following footnotes add page refs. to IO. Cat. 


14 n.3 197  Á47n.8 202 140 n.10 357 

16 n.3 196 n.10 269 167 n.11 357 

21 n.7 11! 19 n.8 268 168 n.2 84 

26 n.9 210 5l n.5 265 173 n.8 485 

n.10 227 52 n.3 268 175n.4 487 

27 n.9 210 53 n.5 273-4 n.6 485,487 

34 n.2 226 ' 55n.16 259,265  187n.9 424,428 

n.8 114-5 57 n.7 258-9 277n.7. 319-20 

40 n.5 469 58 n.5 160 385n.7 482 

43 n.4 468 68 n.2 ]13 392n.15 210 

44 n.4 201 90n.9 235,255  397n.10 173 

. 457 n.3 445 

To following Engr. Officers insert refs. to Conolly. 

376 ARTHUR 98/87 415 Lawrre 86/94 

382 BLAKISTOK 98/95 416 LINDESAY 86/96 

384 BaADLEY 97/86 419 MaopoUGALL 85/79 

385 CHEAPE 86/99 MACKENZIE 97/60 

CrurrE 103/21 428 MacLEOD 104/53 

391 Corvm, CB. 86/100 429 MONCRIEFF 104/26 

392 CowrER 104/29 ` 430 Mowrerra 98/98 

393 DARDELL 104/31 432 Morrreson 85/91 

Dasmwoop 104/56 433 NISBETT 86/104 

DAVIDSON 86/105 Norr 104/41 

Davies 98/100 436 Paton 86/107 

De HaviLLAND 97/77 PECKETT 86/93 

395 DICKINSON 104/38 438 PRICE 104/47 

396 DnauxxoND 10/37: RAYENSHAW 97/85 

Ennis 104/55 Rewonx 104/46 

227 FLENG 81/39 439 ROBERTSON, J. 85/68 

399 GARRARD 98/88 T. 84/52 

GARSTIN, E. 86/106 442 BwvrH 87/139 

400 GARSTIN, J. 84/35 443 SoLoxoN 104/39 

403 GoopFELLow 104/35 STEEL 85/76 

GORDON 104/34 443 SrEPHEK 86/95 

401 Hawkins . 104/40 445 TATE 104/54 

408 HvrcnumsoN 86/103 446 TICKELL 85/85 

409 Hype 85/84 457 . WILTON 86/102 

Jrgvis, Geo. 104/51 Woop 85/80 
JOHNSON 103/23 : 


ADDENDA & Cogricenpa Vor. II ,. 


ftp 


against 403, under GRINDLAY for 16 m. map read 
map of India. 

below Briggs insert Burke. - Burke's Peerage; London. 

annual; all refs. to 10lst-edn. 1956, 

below Fawcett insert Ferguson Kashmir ; 
rical Introduction. 3. P. Ferguson. 

below Grigg insert Harleian Soc. The Publications 

` of the Harleian Society oocasional. London. 

col. 1, below Laurie insert Listener; periodical ; 
British Broadcasting Corporation. London. 

ool. 2, below Puissant’ insert Punjab Inscr. 
_Anacriptiona on Christian Tombs. ... Punjab. 2 
. G. w. de Rhé-Philipe. Lahore, 1919. 
to n.3 add ; 1O Cat. (108), levels by Bchalch, 


"An Histo- 
London, 1961. 


Page 


17 


25 


32 


n.8, at end of insert IO Cat. ( 182). 


Bupplementary to liste on p. xvii of Vol. III and pp. vi and xiv of Vol. IV. 


TE 


' Prinsep, and others. ` 
to n4, 10 Cat. (191); Prinsep' 8 Map of ‘Suburbs. z 
at end of line 10, after Haines add; On Coro. 
. mande] Coast, 1821, William Maxfield [ n, 429) 
"Deputy Marine Burveyor General, surve 
Puliéat and Armagaon shoals, and Underwood of 
Madras Engineers surveyed. the coast near 
Pulicat Lake [u, 429; In, ple. 1,24], with 
ref. to note reading M RO. (6/38-9 ). Í 


n.3, before wnio. insert IO Cat. (211 ). ; 


para 4 from bottom, line 6, after Garden inseri new 


note t? read ; IO Cat. ( 220). 
n.? before Ens. insert ; Burke ( 888 ). 


Page 


89 


43 
46 
48 
49 
52 
53 
55 


63 


66 
70 
73 
74 


71 


88 
89 
93 


97 


99 
101 


106 
113 


114 
115 


117 
118 


119 


121 
122 


123 
126 


127 
131 
152 


_ to n.7; add 


ADDENDA & CORRIGENDA, Vor. III 


to n.5, add ; cf. Section of the Mountain Provinces, 
Hodgson '* Herbert, 1822, IO Cat. (92). 

n.11, before ( pl. 5 J insert; 10 Cat. (207-8), & m. 
map & Hodgson's astr. obsns. & fdbks. 

n.6 after B 654 ; insert Supt. Bot. Gdns. Sah&ran- 
pur, 1817- 28. . 

para 6 from bottom, line 2, for 1821 read 1820. 

n.l, for ib. read B30. 

to n.5, add ; 10 Cat. (223), 


obsns 

to n.5, add ; ; fdbk., JO Cat. ( 302). 

to n.2, add ; ; Memoir & 4-m. map, IO Cat. ( 302); 

to n.8, add. ; Maps of Cachar by Fisher, Jenkins, 
Pemberton, ms., 1831-3; IO Cat. (299). 

n.5,after Mapes, forib. read, 1825, IO Cat. (30); 
MRIO. 

n. 6, after JO Cat. (118), insert Bedford's maps, 
1824-6, tr. from IO to India, 1924 [ 324 }. 

to n.7, add ; 1O Cat. (118), notebk. & fdbk. 

para 6, after maps add ref. to new note to read IO. Cat 
( 119 ) ; fdbks. & maps, Brahmaputra R. 

to n.6, “add; 16-m. maps by Wilcox, 
Cat. (298). 

to n.7, add ; JO Cat. (167), routes into Burma, 
litho. by Tassin, 1837. 

to n.7, add ; IO Cat. (120), sketch of Irrawaddy, 
1825-6, Lt. Geo. Winsor, RN. comdg. Diana 

to n.7, add ; Grant's map of Pegu, JO Cat. ( 306 ). 

n.5, for (2, 3) read (2-4), IO Cat. (308); 
to n.14, add; JO. (308-10), Martaban map, 
1827, tr. to India, 1924 [ 324 ]. 

n.10, for 309 read 308-9; 

n.10, for ib. read mRIO. 

to n.8, add; 8.m. & 16-m. reductions adjusted to . 
ats., 1845, IO Cot. ( 264 ). 

line 10 "from bottom, for The read Ferguson’s. 

line 6, inside bracket, before u insert 1 : 30, 

n. 2, after scales insert MRIO., at end of n.5 add; 
compns. ib. ( 271 ). 

to n. 7 add ; Memoir & 4-m. map Kudugu, or Coorg, 
IO Cat. (295), tr. to India, 1924 [ 324 ]. 

line 10, for n ( 438 ), read [ ni, 438 ]. 

to n. 2, as amended rv ( vi), add ; IO Cat. (340), 
Masulipatam, 1816-7. 

to b.4, add ; IO Cat. (414), memoir & 8-m. map, 
tr. to India, 1924 [ 324 ]. 

line 10, fcr Kundan read Kundah. 

&t end of para 5, after Nilgiri District insert ref to 
new note fo read ; Memoirs, JO Cat. ( 325, 361) 
tr. to India 1924 [ 324]. 

n.l, before MR10O. insert ; S. Coimbatore, JO Cat. 
(325), map & memoir. 

para 3, from bottom, line 4, for twenty read nine, and 
after years insert| s4 . 

ton.9,add ;4.m. map Moodgul & Raichur, 1817-8, 
IO Cat. ( 286 ). 

to n.3, add `; 16 m. re n. ; 800. Madras, ìb., 23-0-19. 

to n.6, add ; 4.m. map, 1813-4, IO Cat. (285); 
memoir & 8. m. map, ib. ( 2914. 

to n.3, add  ; 4.m. map, 1817-8, IO. Cat. ( 285 ). 

to n. 3, add’ ; 1O Cat. (621), descriptive cat. 

ton7, add ; 10 Cat. ( 410 ), 4-m. map, or. Daman, 
Williams, 1817. 

to n.67add ; Symes’ Journal, ZO Cat. ( 140). 

n.3, after 127 (8), insert ; JO Cat. ( 457). 

to n.4, add ; IO Cat. (442), 8-m. map 8M0., 
Deccan Bvy., Poona, 1827. 

; IO Cot. ( 441), base-line 2 measd. 
by Jervis, 1824 ; survd. by Dowell. 

line 6, after ‘Waugh insert comma. 

n.3, after IO Cat. insert ( 454 ), 

to n.8, as amended rv ( vi), add 
& canta. » IO Cat. (217). 


fdbks. & barometer 


1828, IO 


; Gorackpur oity 


Pago 
153 
167 


177 
205 


208 
222 


275 
276 


278 
279 


281 


297 
314 
370 
372 


372 


385 


422 


. 425 


426 


434 


436 


para 6, line 1, after Sahaswün insert [154 n.5 J. 

at end of line 9 from bottom, afler interruptions, 
$naert [ n, 186-7 ]. 

to n.l, add  ; l.inch svy. xN. Aroot, McMahon 
Howard, Allan, JO Cot. ( 371). 

para 7, line 3, for 44 read 45. ] 

at end of n.6, add 310 Cat. (223), Webb's 
barometer obsns., ms. . 

para 4 from bottom, for 119 read 109... 

at end of last line add ref. to new note, to read 
J RGS., 1849 ( xc ). 

to n.8, add ; BM Cat. Pr. 52450 (23). 

line 2, para 2 from bottom, before political agent 
for the read Major William Murray and -after 
Ambala insert 1827-31. 

to n.3, add ; IO Cat. (621) drasriptive cat., 
Hodgson, 1827-9. 

to n.5, edd ; Nizim’s Dominions, 
1826, IO Cat. 1 282 ). 

to n. 2, odd ; Arrowsmith's 4-m. Atlas, South 
India, 18 sheets, 1822; BM Cat. Pr., Maps 146 c.6. 

&t end of para 4, from bottom, after inch, insert ref. 
to new note to read IO Cat. (416); 
line 4 from bottom, after X1, insert 282-5. 

to n.9, add ; plans illustrating the Memoir, BM 
Cat. Pr., Maps 12. 0.10. 

para 6, line 2 , after inch tnsert ‘ref. to new note to 
read BM Cat. Pr. 52450 ( 24). 

note 5, before John insert 10 Cat. (88), and del. 
a. & s. Cary. after 1820 insert ; pub. New Map of 
Hindoostan, 1806, BM Cat. Pr., 52415 (6). 

para 4, line 1, read Mountford. 

para 4, line 3, before McReady read a. x. 

line 8 from bottom, against BELL, col. 5, before unm. 
enter son of Geo. Banks Bell, Ben. Inf. 

agains! SAXTON, col. 5, as amended 1v (vi), after 
Sgt.-Maj. Saxton tnsert who m. 1801. 

against WYATT, Geo. col. 4, afier planter add Peera 
Estate, Champaran ; col. 5 for Alexander read 
Alex. (sup). 

against HILL, col. 4, insert after 1833 emp. on avy. 
of " Madras Jurisdiction” 

against HowELL, col. 5, give ref. to new note to 
read DDn. 544 ( 492 ), Howell to BG. 244-51. 

col. 2, under Broner, line 6, after firat m. insert 
4-9-35, line 7, after Art. add [ rv, 416 ]. 

ool. 1, against BLAKE, line 1, enter Ben. Inf. 

col. 1, under BorrraAvu, Alexander, line 16, before 
Colesworthy insert — ; rv (638 as). 

col. 2, line 2, under John Bormean, del. 1 (623 ): 
under Bop, line & from bolom, after Kalat, 
insert, IO Cat. 484. 

n.5, for DDn. 22) read ib., and at end of note add 

; IO Cat. ( 305), Browne's Journal, 1826. 

ool. 1, under Corvin, line 13, afler [24], add ; 
IO Cat. ( 235 ). i 

col 2, under CBAwrURD, at beginning of line 3, 
insert arrd. India, 1803. 

col. 1, under CRAWFURD, line 6, after rnos., 
1830, and after 1866 ; Athenaeum Club. 

line 8, RGS. Progs., to be in italics; at end of line 
add J RGS. 38, 1868 ( cxlviii ). 

col 1, wnder.DavrpsoN, line 8, for 1861 read 
ao 12-61. 

1, under DRUMMOND, at ond of line 7, add; 

pd cn Inscr. ( 93-4 ). 


16-m. Map, 


insert 


col. 1, line 2 from bottom, under EVEREST , after 
"e insert ; rv (038 BB). 

col. 1, under Feilding, line 7 from bottom, before 
avy. insert ; IO Cat. ( 264). 


col. 1, under Forsrs, last line, for Gregory his wife 
read his wife, dau. of Dr. John Gregory. 


Vill 


Pape 
450 


451 


452 


46) 
462 
465 


484 
485 


459 


490 


49] 


493 
494 


405 
496 


498 


SOG 
S508 
506 


507. 


"to n.2, «dd 
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col. 1, insert ag scu line 10—4 John Gale, bach, m., 
12-3-]816, Mary Tester. with ref. to new note 
to read Harleion Soc., xxii, 1896. 

col. 1, under GERARD, line 71, dd. 35, 37. 

col. 2, last line of para 5 from bottom, after [ 41 }, 

add 3 10 Cat. (255). 

col. J, at end of hne 15, ad? Name 
Qrrardii of Kanwar. 

col. 2, of end of line F from bottom, after. travel 
insert ref. to d note to reai Constracted map of 
Kashmir [ 276 J. 

to n.4, odd ; JO Ca*. (225 

co). 1, line 2 ^ for 370 read 368. 

dude Hovesox, line 7, read. Harriott, with ref. to 
new note to read Their dau., Frances Anne, m. 
Wm. Delafield Arnold, 1828-59 Hen. Inf, xz 
pik. bro. of Mattbew Arnold, poet. 

line 19, after 58-61, trsert 232 insides bracket, and 
afur bracket ; JO Cat. (208), fdbks. 1813-8, 

to n.4, add ; JO Cat. (207); astr. obsns. and 
obsns. to snow peaks, from JASB. xiv. 

col. 2, under IRVINE, line 10, efter ( 528- 
sv (638 vy). 

col. 2, line 12, 
rend reproduced as {rpce GTS., xvn. 

io n.5, add |; JO Cat. ( 100, 108-9, 111; 197 ). 

col. 2, under Moorcrory, line 2, for 1786 read 1770 
with ref. to new note to read DNB. gives 1765 1, 
but 1770 given by Ency Brit., or even later, more 
probable in view of age on appt. to India. 

line 11, add Geo Mag., Aug. -1859 (2041-14); 
Listener, yx, 161) (260), 11-2-1960. 

para 5, from bottom, line 4, dd. an and aficr account 
inscri tr. by 5. B. Wilson and 

nf, before ef. inseri JRGS., 285, 1858 ( clxxxiv ). 

col. 3, under NELSON, line 2, offer uncov. insert b., 
England. c. 1790, ond after 39, unm. & intest. 

inscri new line 4 to read Son of Alex. Nelson ; line 17 
after N75, add inside bracket, 638 JI. 

co). 2, under Norris, at end of lins €, add 
; Burkill, n (53). m (684). 

col. 2, under OLuven, line 2, add 
d., Barrack pore, 1-11-53. 


given to pinus- 


9), inseri 


line 7, after another son snsert was Henry; after 
Edwin sinuri Olliver ; line 8, dl. all. 
col J, under ONMANNEY, af end of lint 9 add 


1845-6 laid down new bdr., Nepal-Purnea, 
note 7, before J RGS., insert Memoir on Map of NE. 

Frontier. 
ton.?. odd ;Mtho. ; 
col. 1, ine 2, after [ 448] odd ME Cat. (111-2). 

under Y: fre linc 2, add d. Berne, ! :)-62. 
col. 1, under Joss, at end of hne hi from bottom, 

add DIE.;af end of para 4 from bottom, after 1509 

enter rif. to new note; presented to RS. 1962. 
col. 2, under RosseNrope, line 9, ofier Ind insert 

DDn. 14-3-43, ond ofur Eliza insert dau. of Lt.-Col. 

Hughes ond ofter survived him insert and m., 

Meeri.. 21-12-52, 3. c. Williams. 
co). 1, against SaNDYS, ral Frederich 
Col. J, under Simstonns. dine 5, rad Catherine. 
; 0 Cat. (225). Tater fdbk., 

GIG te Dec. 1821. 
col. 2, at end of line 1, under TETLEY, after 1800-5 

enter rcf. lo tw nate tu read 10 Cat. (210). 
under THomson, para 2 from bottom, line 3, after 

63 (5), insert, JO Cat. (167). 
under TRANT, line 2, read b. 1801/2. d., Gt. Biddoe, 

Leland, 13-3-32. — $nser! tuw new paras :— 

Ens. uN. 38th Ft. 3090-9-19; 
Ft, 1-12-23; Capt. (27-4-27), Ist. wi. Rept. 
1-1]-27; OSth Ft., 29-10-29; with regi. in Dublin, 

taking Jeave early 1832. : 

Only sun of Sir Nicholas Trant, 


10 Cat. (217) 


Dec. 


of Old Fond &t., 


3). journal Aug.-Nov. 1816. . 


after 8 of T. inscri ref. to new note to 


Lieut. ( 8-2-23 ), 85th * 


Page 


508 


509 


515 


516 


520 
522 


523 


524. 


52h 


531 


533. 


534 


IIl 


London, who had served in Flanders, 1783, arid with 

Portuguese militia during Peninsula War. = 

col. ], ‘under Treneos, at end of line 5, add Geo, Mag., 
Aug. 1859 ( 204-14 ). 

line 24, afier Ladakh, insert ref. to new note to read 
Sketch of Leh, Insiener, LIIN, 3611 ( 260 ). 

col. 2, under TC kN PULL, at end of para 2, from bottom, 
afir 3260-3, add ref. to new nou to read ; ; Tinnevelly 
memoir. left unfinished at death, JO Cat. ( 385-6 j. 

under Van Heyrucysen, linc 70, add Bodson, rv 


( 638 RR). 
col. }, under Voysry, Jine 5, read xin, 1844 ( 853- 
62); xix, 1850 ( 192-2)5, 269-302 ), Diaries. 


col. 1, at end of line 3 from bottom of^Wiroox, 
insert ref. to new note to read Ben. Sel., 23. 

under WILLIANS, line 3, afur a. enter Jocal cem. and 
also jn church. Ayot St. Lawrence, Herts, England. 

col. 1, against WorBEEsrFOON, for William read Jobn 
after line 7 odd Conolly 195/101 ). 

col. }, agains! Chambal del. 1, 51. 

co]. L against Dollond, line 3, after 1852 
(H0). 

col. 2, agains! Fulcher, after Hodson n, inser! ( 232); 

. an ( 781 ). 

against Gorân before 40 insert JRC Ae Soc. , Jan. 
)962 (47-57); for 40 read 40 n.6. 

alor: Howell inan Howard. Robt. ( d. 1861/2 ) sub 
asst. Madras, 167 n.l, (as amended above ), 355. 

against Jacquemont, after naturalist inser! Ferguson. 
(179-83); Burkill, 1 ( 877 ). 

col. 2, against Saxton add 360 n.1, 372. 

col. 1, against, Tetley, before 1820 insert unm. and 
Jor 14 read 507. 

col. 1, above Uniform insert Underwood, John James 
( d. 15-3-64 ), Mad. Engrs., 1816-45, Conolly 17, 
(as amendid above ). 


inseri XID 





against Wallich afie- DNB. insert Burkill, 1 
( 567, 872 ). 
To following footnotes add page ref. to JO Cat. 
1]! n.! 178 72 n.9 355 98 n.6 450 
13 n.7 ]2] 77n.]6 513 00 n.2 354 
17 5.9 181 7R n4 207,322 101 n6 3l 
J9 n3 468 80 n.7 512-3 Jü2n.6 320 
720 n.l 488-9 n. 533 n.9 413 
n.g 217 87 n.2? 260-1 Wgn.5 226 
2] n.3 227-8 n.4 265 114n.6 35» 
24n.10 210-1 RS n.5 266, 268 1240.9 140 
“26 n! 214 n.]? 216 )]3!n.4 137 
52n.5 30? R9 n.4 265-6 1325.2 239 
63 n.l] 31} 98] n.6 274 152 n.3 217-8 
65 n.5 300 n.& 26, 55 154n.7 22]-2 
n.}} 512-3 9? n.6G 270-] 156 D.7 241-2 
66 n 303 93 n.? 23 Wins 445 
7] n.7 305 96 n.5 340-1 
To following Engr. Officers insert rcf. to Conolly. 
426  BorLEAU 87/135 464 JOHNSON )03'23 
432 Brxtox &^'108 Jorp 104752 
CHEATE B6/9u 474 MACKENZIE e; 60 
433 COLVIN, CK. 86706 483 MACLEOD )n 53 
435  CxkowwrrcN — 86123 464 MALLOCKR 57/133 
436 Davies Qa HOO 402. OMMANNEY &5 lis 
4371 Dr Bvrr 8G'I1ó 4935 PRINSE : 56120 
438 DICKINSON 104/38 496 PAVENSHAW, 9:/85 
448 FirzcERaLD 86117 496 REMON 101746 
Fornes 6,108 502 Sw 98/103 
FOSTER 103'66 503 SLIGHT 104,59 
45] GamsrIN, re. 86/106 Surg E556 
451 Grmore 87/152 506 Tate )04 24 
456 Hair &6'aS - TAYLOK $5 an 
HEMMING )04'61 50; TRONSON EG 118 
:462. Irvrxe 86/1110 ,516 WornrrsrooN 9b 109 
463 JEnvis, T. 104/58 


Pa ge 


v 
vi 
xi 
xi 


xvi 


xvii 
xviii 
30 
35 
90 
98 
101 
112 
115 
117 
118 
141 
154 
168 
180 
187 
191 


192 
196 


198 
200 


214 
215 


222 
227 
228 
242 
243 
245 
246 


241 


ADDENDA & ConmiaENDA VoL. IV 
Supplementary to list on p. xiv, Vol. IV. 


Addenda Vol. m, col. 1, against p. 23, line 3, after 
Blunt, edd ; 10 Cat. (181). 

372, against SAxTox, line 2, after who insert m., 
1801 and . 

under CHAPTER xni, last line, for Coast read Cost. 

under Chap. xu line 1, read NORTE. 

under CHAPTER XII, line 3, read Allahabad. 

under PrATES, line 1, read Political. 

col. 2, against Burkill, for Journ. read Journal ; line 
3. read vols. 51 to 63, 1953-63. 

below Fanshawe insert Ferguson. Kashmir—A Ris- 
torical Introduction. 3. r. Ferguson. London, 1961. 

against P R., read ( Parliamentary ) . 

against Punjab Inscr. line 2, read Rhé-Philipe. 

line 9 from bottom read [ 106 J. 

line 8 from bottom read [ 32-34 ]. 

chapter heading, for Rods read Bars. 

at end of para 4, after 352 inside bracket insert 
; 1v, t-page. 

at beginning of para 6, for He read Everest. 

at end of para 6, inside bracket before 17, insert t- page. 

line 4, from bottom, for r read n1. 

pare 7, line 3, after 1830 insert ref. to new note to 
read, JO Cat. (424-5), obsns. by Glanville- 
Taylor ; cat. of stars, 1844. 

note 8, after Grisenthwaite insert who m., Simla, 
97-443, Frances Charlotte Crawley. 

to n.6, add ; JO Cat. (630), pub. obsns. 1872, 
and Tables, 1850. 

line 11, from bottom, after series del., reat of line, 
and read. No. 2 was used on the Great Arc till 

para As a general, beginning of line 5, for of read on. 

line 3 from bottom, after “Hilla” insert ref. to new 
note to read ano. Lib. D (7), map of tea planta- 
tions Kumaun & Garhwal. 

at end of para 3, after mouzahwar insert [ 206 ]. 

to n.6, add ; jinch map of Orissa from svys. 
1837-42, 10 Cat. ( 180-2 ). 

ton.6, add ; JO Cat. (115-6) ; Midnapore Dist., 
1838-45. 

para 2 from bottom, line 1, for 1845 read 1847. 

to n.5, add ; IO Cat. (177), Chittagong Rev. 
avy., 1835-41. 

under section TrPPERA, line 3, for 1836 read 1838. 

to n. 4, add ; Thuillier's, ]-inch map of Cachar, 
IO Cat. (299), Jaintia, ib. ( 301 ). 

to n.7, add ; Burkill m (57); Tassin’s 4-m. 
map, 1839, showing tea-tracta discovered by 
Bruce, JO Cat. ( 298 ). 

ton.3, add ; JO Cat. (206-7), 4-m. mape. 

line 11, after 1839 insert [ 221—3 } with ref. to new note 
to read IO Cat. ( 213-4, 218 ). 

n.5, after (45-6 ), line 6, insert ; IO Cat. (213). 

n.3, line 4, for (iii) read ( 214-6, 222-3). 

line 10, from bottom, for 289 read 299. 

n.2, line 2, for B4 read 184-212. 


' at end of para 9, after ( 269-70 ] add ref. to new note 


to read 10 Cat. ( 276). 
to n.5, add. ; JO Cat. (231 ), Burnes’ Map of Ter- 
ritory of the Sikhs, 1831 ; n.6, for ib. read Bokhara. 
to n.6, add ;JO Cat. (484), svy. Quetta to 
Kalat, 1842. 
against map 5, after Le Messurier insert; IO Cat. 
(138 ) ; map 9, ib. ( 235, 470 ) ; map 11, ib. ( 259 ). 
line 14, read Peninsula ; 
at end of para 5 from bottom, after Mosul enter ref. 
lo new note, Ormsby's avys., IO Cat. (491). 
note 1, read Lt.-Col. 7.3. Goldsmid, Supt. Indo- 


Eur. Tel ph from 1865. 
to n3, ; Haines’ avys. IO Cat. (488, 500, 
590, 597 ). 


Pa 
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269 


270 


271 


272 
273 
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287 


289 
290 


292 


349 


369 


ge 
250 
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n.4, line 3, before 400 inside bracket, insert, 357. 

line 2 from bottom, after explored insert ref.-to new 
note to read Goomsur svy., 1836-7, 2-m. aketches 
with Hills’ report, JO Cat. ( 326-7 ). 1 


| tom.5,add ; country about Purla Kimedi, MRO. 


(12/93 ). 

nÁ, for (363-371) read (363-4); X. Aroot, Mao- 
pherson, 1837-8 ; ib. ( 371 ). 

n.4, after ( 1-107 ) insert ; maps by Du Vernet, Mac- 
pherson, Morland ; 10 Cat. ( 285-90 ). 

to n4, add ; marine svys. of Indian coast sus- 
pended 1861-73. 

line 9 from bottom, after Bankok insert ref. to new 
nol, to read IO Cot. (308), 16-m. map, 
Tenasserim, w. €. McLeod; .ib. (304), 32-m. 
map of British Burma, 1870. 

to n. 10, add ; Memoirs on NE. frontier, 1825-46, 
Wiloox, Pemberton, Griffiths, Bayfield, Jenkins, 
Veitch, Brodie, JO Cat. ( 299 ). EN 

at end of line 8, insert ref. to new note, to read 
10 Cat. (276), Midnapore to Nagpur, Haines. 

at end of line 12, insert ref. to new note, IO Cat. 
(167-8), Bengal, routes, Garden, w. 1838. 

line 12 from bottom, after reduction insert of 1848— 


60. 

to n.1, add; JO Cat. (211-2), showingr oad bridges ; 
BM Cat. Pr. Maps 2. b. 38, Agra-Bombay road, 
4- m. to inch ; 860., 1851. 

line 5, for the trunk read Ranken's trunk. 

live 6, after Mundunpoor insert [ 1: 38, 368 J. 

at end of para 6, after [ 288 ] enter ref. to new note to 
read JASB., rx, 1840 (889). 

to n.10, add ; 12-m. map, JO Cat. ( 259 ). 

n.2, line 2, after 84 (31-2) insert IO. Cat. ( 231 ). 

section heading, after EXPLORATION enter ref. to new 
note to read See early map of Hazarajat, 8. of Oxus 
aso. Lib, E (3). 

to n.l, add; personal account of Ranjit Singh, Fer- 

n (44-1). 

ton.2, add ; IO Cat. (475—7 ), route to Hindu Kush ; 
to n. 5, IO Cat. (474-5). i 

at end of line 5, insert ref. to new note, to read IO 
Cat. (237), map by John Walker, 1841, wwr. 
20 m. to inch ; ib. ( 255—6 ), 14- m. map, 1842. 

to n.l, add; JO Cat. (234), Durand's fdbk. 

n. 3, before Plan insert 1O Cat. ( 453 ). 

to n.10, add ; 10 Cat. (235,478), routes by 
Anderson, Durand, Sturt, Brosdfoot, Peat. 

to n.4, add; JO Cat. (208), 16-m. Dist. Index 
Map rwr., 1851. 

n.7, line 6, after 165-6, inside bracket, insert 207. 

line 9 from bottom, before John Henderson insert In 
1835. del. & Bengal and after surgeon insert to the 
Agent to Governor-General at Ludhiana. 

line 6 from bottom, before He died insert He met 
Vigne and von Hugel in Srinagar [ 472 j- 
after He died insert of cholera. 

lines | and 2 from bottom for this particular agent 
read Abdul Rahim. 

to n.3 , add ; Ferguson ( 185-90 ). 

to n.!1, add; oBo. Lib., map E/5. 

at end of para 2 from bottom, after map add [ m, 
281 }. 7. 

against BERRILL, col. 2, enter b. 1799-1800. 
col. 5, enter 1853, Hotel-keeper, Masri, son of 
"Wm. B.; m., 17-10-53, Matilda, dau: of lssao 
Christan. = 

against Geo. STAPLETON, ool. 5, after Eleanor add 
who d., Calcutta, 8- 1-62, aged 49. 

under ANDERSON, Geo. col. 1, after Bligo del. stop. 


against DAY ; col. 2, for 1872/7 read 7-56-75. 
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against Starnen, col. 3, add ret. aa Lt.-Col. 1856. 

line 17 from bottom, for original estimate ‘of read 
authorized. 

line 16 from bottom del. bad and were needed and 
after casualties insert Everest had asked for. 

lines 5 and 6 from bottom, afier 1838 read He held 
charge of the Computing Office st Calcutta till 
his death on 30th March 1845. 

note 2, Thos. Hill ; after till 60 insert ; emp. after 1833 
on svy. of “Madras Jurisdiction” ; survd., 1837- 
9, Madras & Buburbs., 26} sq. m., 6-inch scale, 
pub. 1842; JO Cat. (354). and after 14-10-33, 
add; ib 405 (261 ), 7-10-43. 

against Lane, ool. 2, enter d., Calcutta, 7-11-83. 
ool. 5 add m., Benares, 2-10-48, Jemima Eliza- 
beth, dau. of Thos. Milner. 

against Topriox, Andrew at end of col. 4, add olerk, 
Hdbd. Resdcy. 1863. 

against BUGEALL, col 2, enter d., 1-1-68; xr. 
Wanauri, Poona. col. 4, after 1833 add later hd. 
dmn. Quo.'s Dept. 

against BRADLET, col. 2, enter b. 1805/6 ; arrd. India 
1813/4 ; d. 27-9—60. 

against BURKE, end of col. 3, insert ref. to new note. 
Survd. Singrauli caves, 1848, IO Cat. (270). 

against HUDSON, 0. E., col. 4, add with lime merchs. 
Cherrapunji, 1862. 

above Orro insert OrLrvER Chas. Adolphus. b. 
1825/6. appd. 1841. Rev. Bvy. LP., 1841-2; 
wr. 800. 1843/4 ; ors. from 20-1-44, till resd. 1852; 
yst. son of Joseph O. [ m, 491 J. ` 

against PRINGLE John, Col. 1, for 1819-20 read 
1812/3 ; col. 3, add ret. 1867/8, aged 55. 

against THORNTON, col. 3, add; gao. Golaghát, 1863. 

Jine 12 from bottom read conference. 

ool. 2, under James ABBOTT, line 8, before 1826, 
insert arrd. India 1823; line 9, before 1832, insert 
1830-35, regtl. duty at Mhow. 

to n. 1, add; profuse writer; auth. of Tales of 
the Forest, pub. London, 1853. 

col. 2, under ANDERSON, at end of line 7, after 366, 
add 10 Cat. ( 235 ), fdbk. 

under ARROWSMITH, to line Gadd JRGS, xim 
(oxy). at beginning of last line insert FROS., 
1830; shift 1863 to end of line and del. Ras. 

under Baxez, at end of line 9, add Conolly ( 87/ 
143); line 10, after canals insert; IO Cat. (114). 

above last line insert neiw line to read ; 1846, lst Sikh 
War, battle of Sobraon, 10-2-46, IO Cat. ( 336 ). 

under BATTEN, line 5, add his dau., Katherine Jane, 
m., 1856, John Strachey ( 1823-1907 ), Bos. 
under BEDFORD, line 10, for James read Alex. 

col. 1, under BOILEAU, line & from bottom, for 30 
read 29/30. f 

col. 2, para 8, line 5, after Murray inser? to ref. new 
note to read Capt. Wm. Murray ( 1791-1831 ), Ben. 
Inf., ra. Ambāla 1827 till death, Sabāthu, 28-6-31 ; 
collected material for Gerard's map of Kashmir 
[ m, 276 J. 

col. 2, -under CABLESS, $neeri new line 5, IO Cat. 
(186), chart of Indus, Hdbd. to sea, 1836. 

note 8, after xli inside bracket add, -x]vii. 

ool. 2, line 1, under Covert, after 5000 del. The 
Itinerary...and pub. and read A translation was 

ub. JASB., xm (827-53 ). and; 
under CREED, line 3 from bottom, before 453, inside 
bracket, insert 259, and after 453 insert 458. 
under CuxNINGBAM, line 13, after Condon 
; 40 Cat.( 77-8), Arch]. Reports, 1862-5. 
below line 19, above 1846-7, $naert new line to read ; 
2nd Sikh War, survd. battle area, Chilidowala, 
131-49 ; JO Cat. (231). 
ool. 1, under Davipson, line 3, read 1848-50. 


insert 
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433 
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441 
442 


443 


445 


446 


447 
448 


449 
451 


452 


456 


459 


460 


ool. 1, under DrL'nosrz, line 3 from bottom, after 
(22 et seg) add ; 10 Cat. (447-9), and add new 
last line to read 1850, DpqMo., Bombay. 

under Dx Prxwine, line 6, delete ret. Nov. 1843. 

ool. 2, under Dunaxn, bottom line, after Pass enter 
ref. to new note to read, IO Cat. ( 480), Bolan Pass. 

oo]. 2, para 5, line 4 inside bracket, insert, 71 after 64. 

ool. 2, line 9, omit eld; lines 15-6, for founder 
member 1830 read 1845. 

&t end of note 5, add; Alfred, 2nd. son ( 1856-1928 ) 
lived at the Orchard, Letchworth, Herts, and d., 
unm., 1930/5. Everest’s dau. Ethel, d. 1916, 
founded at Hever, nr. Edenbridge, Kent, the 
“Everest Home of Rest”, still maintained 1960. 
Infn. from Brig. John Sheffield, late BA., gt. g. son 
of Thos. Wing, father-in-law of Geo Everest. 

col. 1, line 7, read Kidarkanta, 

note 5, to read Capt. James Murray (1824-1904), 
Ben. Inf., ; inv. 1855; d., DDn., 10-2--1904, aa. 

col. 2, para 5, line 3, for men read man. 

col. 1 line 12, after photographer insert frpce. GT8., 
xvi. 

col. 1, under FrrzPATRIOE, line 12, from bottom, 
after pm. insert from 1-141. 

col. 2, under Ga1sronp, line 3, for 1852 read 18-11-54. 

col. 3, at end of last line of GIBERNE add ; amateur 
botanist, Burkill, m ( 685 ). 

note 5, for 1-535 read 1-5-35 ; note 6, for 303—5 read 
303-4 and after bracket add ; m ( 785 ). 

col. 1, under GRIFFITH, line 13, after Burkill inaert r1. 

note 4, add cf. eulogy by survrs. of 2nd Afghan War, 
GR. 1880-1, p. 35, para 163. 

col. 1, under HUTTON, at end of line 9 add she d., 
Masri. 25-5-86, aged 73; 
insert new line 10, Hodson, r1 (516); m (802). 

col. 2, at end of line 8, add ; John Jacob of Jacobabad ; 
E.T. Lambrick. London, 1960. . 

at end of line 7 from bottom, enter ref. to new note, 

IO Cat. (625), obsns. by Taylor & Jacob, printed 
Madras, 1854. 

col. 1, under JENKINS, line 7, for 542--50 read 549-50 
add at end of line ; m (805) ; Burkill, n. (37-9). 

col. 1, line 4, after Bokhara enter ref. to new note to 
read JO Cat. (473), Meyendorff’s map of 
Bokhara, litho, by Jervis, 1843. 

col. 2, at end of lagt line under Jones add IO Cat. 
( 115). 

n.5, for 514 read 63/239, 514, and after sheots 
; JO Cat. (534-5), scale about 21 m. to inch, 
in 2 parts. 

under Kirror, line 5, before Eliza tnsert Harriet. 

line 9, after ( 603-4 ), insert, 1 ( 810). 

col. 2, under Leros, at end of line 7, insert ref. to 
new note GBo. Lib. 0(3) ; jinch map by Leech, 
March 1838. . 
above A devoted student enter new para to read, 
IO Cat. (136) describes Indus fords and bridge 
of boats at Attock. 

under LLOYD, line 4, for 49 read 40. 

col. 2, lest line under Manoary, shift Oct. 1839, to 
beginning of line, followed by as Ex. Engr., and 
after Sukkur add ; IO Cat. ( 449 ). 


. under MATHISON, insert new line 10 to read Hodson, 


m ( 256 ); rv (635-22). 

col. 1 under Neusox, line 4, add unm. & intest. 
Jine 10, odd, inside bracket, 638 JJ. 

col. 2, under Nort, line 6, after Herat enter ref. to 
new note, to read, 1O Cat. ( 480). 

under OvrnzAM, line 5, for and read DNB; line 6, 
before Margaret insert w, Byculla, Bombay, 
18-12-35 ; after Margaret del. his wife ond after 
Anderson insert LLD. ; line 7 after Aberdeen del. and 
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416 


411 
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ADDENDA & CORRIGENDA, Vor. IV 


line 7 from bottom, after Mahi Kantha inseri [ 240]. 

n.3, del. pr. 

under REES, line 2, add d. Berne, 5-1-62. 

vhder RENNY- TAILYOUR, line 4 for 1785 read 1776. 

col. 2, lines 4-5, for refs. read f 114-5, 339-41, 375, 
379-81 ]. f 

col. 1, under RzxNxY-TAILYOUR, lines 9 and 10 from 
bottom, for st end of the rains read Dec. 1843, 

lines 7 & 8 from bottom, del. inspected... before "being 

Jine 3 from bottom, del. for 2 mo. taking and read 
in March 1844, after inspecting Shortrede's Karara 
ser. 88 reported to psa., 22-2-44 [ 466 n.7 ]; took 

col. 2, under Rip, line 8 from bottom after estate, 
insert ref. to new note to read mato. 15 (11-3), 
traverse along Pioneer Road past Bhadraj deota 
(mu, pl. 5, reverse ]. 

col. 1, under Rrvzss, line 3, read 2/Lt., 11-68-39. 

col. Y, under SHAKESPEAR, line 4 from bottom, after 
Khiva, insert ref. to new nole IO Cat. ( 473), route 
Khiva to Dusht Kula. 

against SHERWHLL, line 1, add Ben. Inf. 

col. 2, under SHORTREDE, para 5 from bottom, after 
by you enter ref. to new note to read. Report on 
Ganges canal, JO Cat. ( 113). 

co). 2, under STEPHEN, at end of last line, after longs. 
add ; IO Cat. (89). 

under BTURT, at end of para 3 from bottom add 
; Eur. Letters, 1, (83a) n(10). 

add to note 4; v. .4 Peep into Turkistan, by 

Rolo Burslem, London 1846, pp. 10, 11. 

to n.5, add ; JO Cat. (169); also maps of Inland 
Nvgn. and of rivers, Calcutta to Himalaya, 
1835 ; JO Cat. ( 100). 

to n.7, add; IO Cat. (624-5), obsns. Madras Obsy. 

col. 2, line 6, under THUILLIER, for 1878 read 1877, 
and at end of line del. 366. 

col. 1, under FBASER-TYTLEBR, line 4 from bottom, for 
480 read 480-1 ; line 2 from bottom, add ref. to new 
note; map, battle of Maharajpur, 29-12-43, IO 
Cat. 1267); routes in Baluchistan, ib. (483 ). 

col. 2, under VINE, Jine 2, read d. 12/3-7-63. 

at end of para 5 from bottom, after great blank add 
Met Baron von Hugel who left Kashmir with him. 

col. l under WESTERN, line 12, add Conolly ( 88/168 ). 

col. 2, under Woon, for Sind read London. 

line 6, read JRGS. xın. line 6-7, 


Jor 20, 21n., inside bracket, read 20 nd 
2] n.l. 
col. 1, last 3 lines under Woop, del. Fatigue con- 


sequent upon ; for a read A; to last line add He 
only survived his return to England by 14 days; 
JRGS. 42 ( clvii ). 

col. 2, at end of para. On his return, after 214-5 
insert 222 inside bracket. 

at end of note 2 add oso. Lib. o (4), }-inch map 
Cabul & Turkestan, 1838. 

eol. 2, against Anderson, line 1, for 039 read 369. 

against Arabia add Arab seamen, 247. 

against. Armstrong, at end of line I, read 65-8. 


ADDENDA & CORRIGENDA, 


Plate 9, reverse. Designation “Capt. in ch. No. 4 Topo- 


Page 
21 


34 


graphical Party Chota Nagpore Division" not 
applicable before 1861. 

note 2 for 455 (12-30), 9-12-50 read 6569 
(153-60 ), 10-6-53. 

note 2 for 1 (12-4); read 1, sects. ii, iii, vi, 
vii ; m; IV. 
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185 
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487 


488 


490 


492 
493 


col. 1, insert Barnes, Geo. (b. 1799), clerk, 349. 

col. 2, against Bedford, for A. not James read Alex. 
and del. xiv, rviii. 

againat Chamarett, line 2, for 386 read 385 twice. 

against ELLIOT, at ‘end of line 2, for :—read fullstp. 

line 3, before Surg. enter Elliott. 

against Falconer, after pæ. add; JRGS., 35 ( xvi 

ef seq); Burkill, rv ( 342 ). 

for Goddine read Gooddine and shift below Gomonde. 

against Grisenthwaite, after Beaufoy insert alias G.J. 
Percy. 

against Hodgson, line 2, shift 398 to follow 392 at 
end of line Hodges. 

against Kashmir, after Map insert 290, 

after Kelly, insert Wm. Michael. 

against Lane, for b.1817 $n in bracket read 1817-83. 

against LeMessurier, for 433 read 245- 6. 

against Ludlow, after Edgar insert Owen and for d. 
1888 read 1812- 88, and after Engrs. insert Conolly 
( 100/157 ). 

against McClelland, after geolgt. sient: Burkill, n 
(58, 67-9 ), v( 788 ). 

shift Matak R. above Mathematical. 

against Map, line 8, for Exn. read Exmn. 

against Murray, for Capt. read James ( 1834- 1904 ), 
and after Inf. del. (?) 424 at end of line add :— 

Wm. ( 1791-1831 ), Ben. Inf., 424. 

col. 1, against Olliver, line 3, for b. 1785/6 read 
1785/6-1853. 


against Pemberton, line 2, after 114 insert 263- 


5, 295. 

against Royle, last line, add Burkill, 1 (871-2), m 
( 693 ). 

against Sabine, line 2, before 105 insert RS. 


Progs., nx. 1892 ( xiii). 

against Balaries, line 4, Madras Topo., del. 402. 

against Saugor, line 2, shift & Narbada to follow 271, 
and insert to follow 270 n.2. 

for Sussed read Sussex. 

against Tweedale, before Ben. Cav. insert d. 12-12-83, 
xj. DDn. cem. 

against Wade, at end of line 1, after DIB. ; insert 
FRGS., 1846. 

against Wellsted insert Markham ( 16 ns. I, 2 ). 

col. 2, against Whewell after Fes. insert FRas., 1837. 

against Wolff, after DIB. ; insert Ferguson ( 184-6 ) ; 


To these footnotes add references to JO. Cat. 


183n.3 180-1 241n.2 439 273 n.5 247 
204 n.2 302 . 2440.6 447 275 n.5 4740.5 
222 n.7 212 247 n.4 500 282 n.3 453 
223 n.1 212 252 n.7 372 nll 481 
224 0.6 216 263 n.3 171 288 n.5 206-7 
226 n.4 214—5 267 n.7 105 295 n.2 472 
228 n.l 216-7 p.5 106 305 n.5 85-8 
D.5 218 209 n.2 108 417n.1 472 
n8 277 2710.4 274-5 448 n.3 453 
VoL. V 
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92 
93 
98 


note3 for treaty read proclamation. S 

para 4, line 2, read Kidarkanta — ; line 3, before 
Iv, 38, inside bracket, insert 1n, pl. b; ll 

line 11 from bottom, read Chomothari. 3 

line 5 from bottom, ‘read professional. 

last word of para 5, read peak. 

line 19 from bottom read they should...be observed 


PREFACE 


This fifth volume brings our story of the Indian surveys to the retirement of 
Andrew Waugh in March 1861, one hundred years after Hugh Cameron had been 
appointed to survey the Company's new lands in the Calcutta parganas. 

In 1761 the map of India was strangely mis-shapen and largely blank. Little 
was known beyond the coastline and its main ports, and the poaition of many & 
celebrated city was sadly out of place. The courses of the great rivers and mountain 
ranges were utterly distorted. "Though there was some knowledge of the peoples 
and their rulers nothing whatever was known of the limits of their territories. 

As British influence extended inland from the great Presidency towns, Calcutta, 
Madras, and Bombay, knowledge of the country became more important, especially 
for the movement of troops. The wisdom of Robert Clive led to the appointment 
of James Rennellin 1767 as Surveyor General of Bengal for genuine geographical 
purposes, whilst the struggles against the Mar&thas in the west, and Haidar Ali and 
Tipu Sultan in the south, led to the explorations of Charles Reynolds and his 
appointment as Surveyor General of Bombay, and to the more orderly surveys of 
Colin Mackenzie in Mysore. 

In 1800, with the backing of Arthur Wellesley, William Lambton started his 
trigonometrical survey under the orders of the Madras Government, and by 1815 . 
he had spread a network of triangles over the south peninsula with a central chain 
from Cape Comorin to Hyderabad. 

In 1815, the Court of Directors in London appointed Colin Mackenzie to be 
their first Surveyor General of India, and they followed this in 1818 by appointing 
Lambton to be Superintendent of the Great Trigonometrical Survey of India, 
both taking orders direct from the Supreme Government in Calcutta. 

On Lambton's death in 1823 he was succeeded by his assistant George Everest, 
who now came under the orders of the Surveyor General, Valentine Blacker, whose 
firm advocacy led to the acceptance of the trigonometrical survey as-sole foundation 
for all surveys and maps. Everest brought the great central arc north to latitude 
24°, but his health then broke down and he had to take long leave to England. 
For seven years he had been working through the most unhealthy jungles with 
only occasional respite. Like Lambton, however, he had given his whole heart to 
the work, and spent the years 1825 to 1830 making contact with the leading geo- 
desists and instrument-makers of Europe and gaining the trust of the Directors. 

He wrote a detailed account of the work of the Great Trigonometrical Survey 
between 1818 and 1825, describing in particular the professional details of the Great 
Arc between latitudes 18° and 24°. He deduced values for the figure of the Earth 
from his preliminary computations, and discussed the best means to ensure the 
very highest precision for future operations. 

He returned to India in 1830 with the combined offices of Surveyor General and 
Superintendent of the Great Trigonometrical Survey, and armed with orders to 
give first priority to the extension of the Great Arc to the Himalaya. Revenue 
surveys were to proceed at the discretion of local Governments, but geographical 
and topographical surveys depending on astronomical observations were “‘expressly 
prohibited”. The quarter-inch Atlas of India—authorized in 1824—was to be 
compiled in London by the Company's Geographer John Walker from material 
based on, or properly connected to, the trigonometrical survey. To ensure that 
these orders would be carried out satisfactorily full responsibility was entrusted to 
Everest alone, and in order “to preserve a system of perfect uniformity" the Directors 
abolished the branch survey offices at Madras and Bombay. 
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Authority was given to raise six field parties for work on the Great Arc and 
subordinate triangles in Bengal, and for Everest to takeover the party already work- 
ingin Bombay. "Plhefourtopographical parties working in Madras and the Nizam's 
territories of Hyderabad continued one-inch survey based on Lambton's triangles. 

For the new triangulation parties Everest had only three military officers who 
had been employed on geographical surveys in Assam and Bengal, and four of his 
old civil assistants, so he had first to recruit and train à number of others. He had 
to work out detailed procedure for field observations and computations to suit 
his new instruments and local conditions. He was determined that the results 
should stand up to criticism from Europe, and with this intent he himself took 
charge of work-on the Great Arc to meet all difficulties and to lead and check 
the work of his beginners. He set an extremely high standard and bad many 
disappointments amongst his staff ; some failed from lack of ability or temperament 
whilst others broke down in health. 

He worked himself to a shred ; when he was not himself handling the instru- 
ments, he was harassed with details of administration and of correspondence, not only 
with his own staff but also with Government Departments, local officials, and the 
topographical parties. During 1835 he was seriously ill with malignant malaria, 
but he took the field in October as usual, taking Andrew Waugh in charge of a 

. second party. 

Before setting out to the field in 1832 he had organized computing and drawing 
offices to work at Calcutta. From 1838 these were placed under James Bedford 
who had been brought down from the North Western Provinces for charge of the 
revenue surveys of the Lower Provinces, and now became the Surveyor General's 
personal Deputy at Calcutta. 

By 1843, with the assistance of Waugh and Renny, Everest had completed all 
field observations and computations of the Great Arc northwards to Dehra Din, 
latitude 34° 20’, and this included the re-observation with the new instruments 
and under the new system, of all the old work ; between Bidar and Sironj special 
astronomical] observations had been, made for calculation of the figure of the Earth. 

His general plan for the triangulation provided for a grid based on the Great 
Arc, with major longitudinal chains connected by subordinate series running north 
and south. By 1843 his parties had completed three of the subordinate series and 
commenced on three others, and on the northern longitudinal chain breaking east- 
ward from the head of the Great Arc. The southern longitudinal chain along 
parallel 24? had been carried out by his assistants during his absence in England. 

At the end of 1843 he handed over to Waugh seven triangulation parties well 
trained to a sound practical system, though somewhat short of experienced 
observers. ; 

: The only topographical work remaining was that of the Nizàm's Territories 
which stil had a long programme ahead of it. The district revenue surveys of 
the North Western Provinces of Bengal had been completed to the satisfaction of 
the local Government, but several of those of Assam and the lower provinces had 
to be closed down prematurely for reasons of economy. None had been connected 
to the trigonometrical survey. From 1837 the Bombay Government had put in 
hand a system of village field surveys which fully met the needs of their revenue 
officers but were useless for topographical or geographical purposes. 

'Fhe seventeen years of Waugh's administration form the subject of this volume. 
Triangulation was advanced eastward to cover the Ganges valley to Calcutta, and 
extended up the Assam valley till switched south across the Khasi Hills, whilst 
another series ran down the east coast to cross the Godavari. After the Sikh wars 
of 1846-8 two major longitudinal chains were taken across Rajputana and along 
the Punjab foothills to close on the Great Indus series that stretched 750 miles from 
Karachi to Attock. Except for a few subordinate series Waugh saw the comple- 
tion of the principal triangulation north of parallel 24°. As triangulation advanced 
topographical survey was taken up in Orissa, the Punjab, and in the western 
Himilays ‘rom the Ganges to the Indus. E 
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By insistence on regular observation to the Himalayan peaks Waugh was 
responsible for the discovery of the highest mountain in the world, 29,002 feet above 
the sea, which he recommended should be named after George Everest who had 
built up the triangulation system by which the discovery was alone made pos- 
sible. He gave much thought to the problems of refraction and deflection of 
gravity, and his clear statements on their complexities contributed largely to later 
study. He appreciated the need for greater accuracy in the determination of 
height, and initiated the system of precise foyeling: connected to sea-level by means 
of tidal observations. 

On his departure from India in March 1861, he handed over the office of Surveyor 
General to Henry Thuillier who as his Deputy had held charge of the revenue 
surveys of the Bengal Presidency and of the headquarter offices at Calcutta for 
fourteen years. As Thuillier had no geodetic experience the Great Trigonometrical 
Survey was taken over by James Walker under whom it made vast strides in 
many directions during the next twenty-two years. 

Under Thuillier's administration the Department was re-organized into three 
distinct branches, each with its own cadre under a Deputy Surveyor General. 
Rates of pay and terms of service were revised on a more generous scale such as 
Waugh had long urged. The number of topographical parties was increased, but 
surveys were still organized for specified districts or states. From 1869 the com- 
pilation and printing of the Atlas of India was transferred from London to Calcutta. 

From 1871 Bengal revenue surveys took the form of cadastral surveys on the 
large scale of 16 inches to the mile. The revenue surveys of Madras and Bombay, 
however, never came under control of the Surveyor General. ` 

Thuillier retired from Ist January 1878, when Walker assumed the office of 
Surveyor General in addition to that of Superintendent Trigonometrical Surveys, 
and the three branches were henceforward closely amalgamated under tbe new de- 
signation Survey of India. The Department continued to flourish and extend dur- 
ing the next twenty-five years, making special progress in geodetic operations such 
as the determination of longitude by telegraph. 

Topographical and geographical surveys were extended in all directions, but 
except in the processes of map reproduction and the introduction of the clinometer, 
the systems of survey and mapping failed to keep pace with the latest scientific 
advances or the needs of the engineering and other professions. To rectify these 
shortcomings a Survey Committee was formed in 1905 which made sweeping recom- 
mendations that were put in hand with lasting benefit. These included :— 

Re-organization of the cadre, scales of pay, and terms of service right through 

the Department. ~~ 

Organization by administrative circles. 

Introduction of an orderly Jay-out for maps and survcys, with a key that pro- 
vided a simple relationship between maps of the various scales that were definitely 
specified. This involved the abandonment of the old }-inch Atlas of India. 

The ancient value for the longitude of Madras as determined by John Warren 
in 1807 ( see volume u, p. 195 ), which had till now been retained for all mapping 
purposes, was abandoned, and the latest value adopted. 

The introduction of an order of priority for surveys and mapping to meet the 
more pressing needs. Surveys were in future to be carried out to geographical 
limits as defined by parallels and meridians instead of by administrative boundaries. 

From 1905 work proceeded smoothly on these lines, with occasional changes to. 
meet new demands. 

It-would be of great interest if this series could be carried to at least as far as. 
1905.. ‘Annual reports are too disjointed to give a continuous narrative; they carry - 
no general index, and seldom give reasons for changes or any oritical review. 
These would be helpful to Government Department and professional surveyors who. 
may wish to follow the steps by which the work has developed, and learn the why’s. 
and wherefore's of past and present practices. An authoritative narrative is., 


xvi 


desirable to describe teohnical details and official discussions and decisions, prob- 
lems faced, and difficulties overcome. However firmly rules may be:laid down in 
textbooks and standing orders they carry far more weight when background is 
given in an interesting narrative. 

A work of this sort cannot be read straight through as if it were a detective 
story ; different readers will find different passages of interest, and it is hoped that 
where interest is aroused opportunity may be found to follow up the reference to 
published or manuscript sources. The heavy lists of addenda and corrigenda 
should not be overlooked. Paste-up bundles of original material, chapter by 
chapter, have been deposited with the National Archives in New Delhi ; those for 
biographical notes of British personnel, being largely collected in England, have 
been deposited with the Society of Genealogists in London. 

It may be thought that overmuch space has been devoted to these personal 
details and the nominal rolls, but they undoubtedly add to the interest of some 
readers, and were not despised by Sir Clements Markham. All students of Indian 
geography should if possible read his classic Memoir on the Indian Surveys as well 
as the earlier treasures, Rennell's Memoir of a Map of Hindoostan and Everest’s 
two Great Arc books. 

In writing this fifth and final volume I have received help and encouragement 
from many friends, particularly Dr. de Graaff -Hunter who has read through all 
the chapters on geodetic subjects, and was surprised at Waugh’s grasp of the prob- 
lems of refraction. Professor Mason's wide knowledge of the Himalaya Moun- 
tains has been placed freely at my disposal. He has constantly pressed for the 
fullest detail. 

For the biographical notes I am indebted to the most generous help from the 
late Major Hodson which has gone far beyond the range of his List of the Officers of 
the Bengal Army. The late Sir Patrick Cadell, with unsurpassed knowledge of the 
Bombay Presidency, said it was my duty to carry on to complete an 8th volume. 
Mr. Burton has been tireless in unearthing facts and dates from the arcana of the 
India Office Records in London. I have been most fortunate in making contact 
with descendants of some of our surveyors who have helped with interesting details 
of survey life. Officers of the National Archives of India have given me freely 
of their specialized knowledge. 

Above all, I have to thank the Surveyor General, the Director of Map Publica- 
tion, for their encouragement and help and the members of their technical staff 
at Dehra Dün for the able way in which they have carried through the printing 
both of letterpress and illustrations. - 

Volume I having been out of print for the past few years, authority has been 
obtained for the preparation of a revised edition that will embody all the new 
information collected during the last 17 years. 


Desra Don: R. H. Punzrwonr. 
JANUARY 1964. 
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| INDEX CHART 
- GREAT TRIGONOMETRICAL SURVEY 











NORTH OF HYDERABAD E 
VANA, -SHOWING THE MERIDIONAL AND LONGITUDINAL CHAINS OF PRINCIPAL TRIANGLES, Š 
Nah Se f ` "THE BASE LINES MEASURED WITH THE COLBY APPARATUS, E: 
Zt Ne i D : THE LINES OF THE SPIRIT-LEVELLING OPERATIONS, 
ron THE ASTRONOMICAL & TIDAL STATIONS, — 
: AND THE SECONDARY: TRIANGULATION TO FIX THE PEAKS OF 
i THE HIMALAYAN & THE SOOLIMANI RANGES. 
Completed to l' May 1861 
ve ^ ub REFERENCES ; 
E | Ee Ar ENS The course of the Levolling operations is shewn by a dotted, Line Lise e 
WAT m The stations where the Latitude has bev observed, astrononucally by œ star x 
ve LA. d Heo : The stations where an Azimuth has beer observed, astronomically. thus + 
Xv BT AZ ha uk ` The Prinapal triangulation dans before the year 1830 is shown by fine lines. LI 
Pp I Li . - ngs LASSA ar Hlasen. 
KV NT FA [7 Api after thal year by thick lines. 
N hé CA No Secondary triangulation: ts shown exoepting that to the peaks of the 
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CHAPTER I 


GENERAL NARRATIVE 


Notable Events — GREAT TRIGONOMETRICAL SURVEY ; North-East — North-West 
— Spiri. Levelling —TorocrarmicaL Surveys — REvENUE Surveys; Bengal; 
Lower Provinces — Upper & Central Provinces — Punjab — Bombay & Sind — 
Madras — Mars — CONCLUSION. 


[J\HIS period, 1844 to 1861, covers the years during which Andrew Waugh held 
office as Surveyor General and Superintendent of the Great Trigonometrical 
Survey of India. 

His illustrious predecessor, George Everest, had seen the completion of the - 
great central arc up to the Himalaya —longitudinal chains to Calcutta and 
Bombay—and three subordinate meridional series to the east of the great arc. It 
fell to Waugh to complete the grid of triangles over Bengal, Bihar, and Orissa, with 
extensions towards the north-east frontier, and down the east coast. After the 
occupation of the Punjab, the main triangulation was carried westward to the 
Indus, and northwards through the mountain regions of Kashmir, whilst the 
Bombay triangulation was continued west and north to link up. 

The topographical surveys of Hyderabad and Ganjam were reorganized and 
extended, and new surveys carried out over the north-west Himalaya, Kashmir, 
and parts of the Punjab. 

District revenue surveys were continued under the Deputy Surveyor General 
at Calcutta, in Bengal, Bihar, and Assam, and later extended into central and 
upper India andthe Punjab. The revenue surveys of Bombay progressed steadily 
under control of the local government and a start was made on new revenue 
surveys in Sind and Madras. 

The more important political events of this period were the Sikh wars of 1846-9, 
which led to the British occupation of the Punjab and the assignment of Kashmir 
to Gulab Singh, the Dogra ruler of Jammu. British rule was further extended to 
the city of Rangoon and the province of Pegu following the Burmese war of 1852-4, 
and to the territories of Nagpur and Oudh by their annexation in 1853 and 1856. 

The mutiny of the Bengal army broke out at Meerut in May 1857, and though 
the main armies of the mutineers were defeated at Delhi in September and at 
Lucknow in November, disturbances and military operations persisted into the 
following year over a wide area. The revenue survey party at Jhansi was entirely 
wiped out, and in other areas survey was suspended and parties diverted to 
safer regions. The most important sequel was the passing of the old East India 
Company, “John Company", and the transfer of power to the British Crown 
through the agency of a Viceroy. 

Amongst notable changes during these eighteen years were the start of the 
railways—the electric telegraph—the geological survey—and the meteorological 
department, all of which affected the Surveyor General’s department in one way 
or another, especially in competition for educated staff. 


GREAT TRIGONOMETRICAL SURVEY ; NORTH-EAST 


The triangulation completed during Everest’s period had been the Great Arc, 
the Calcutta and Bombay longitudinal series, the Budhon, Ranghir, and Amua 
meridional series with short sections connecting their northern extremities. A 
start had been made on the Karara series, and at the end of 1843 parties had 
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‘taken the field for Chendwar, Gora, and Calcutta. The programme provided for 
ten of these intermediate series running north from the Calcutta Longitudinal to 
the hills at about one degree interval, and the last was completed by 1852. 

- The North-East Longitudinal connecting the northern stations along the foot 
of the hills was carried out piecemeal by a number of observers between 1844 and 
1852, and it was from stations of this series that observations were taken to fix the 
positions und heights of the snow peaks. At the end of 1847 a base-line was meas- 
ured at Sonakhoda in Purnea at the junction of this series with the Calcutta Merid- 
ional, which closed the North-East quadrilateral. Secondary and minor work was 
carried out regularly for survey of the major rivers, for fixing towns and cities, and 
to provide geographic control for the revenue surveys. 

The most successful surveyor was George Logan who completed the Chendwar 
series and an important section of the North-East Longitudinal. Two good officers 
died, William James and Reginald Walker. 

Triangulation south of the Calcutta Longitudinal was started in 1845 by Thorold 
Hill, who extended the South Maluncha series towards Balasore, and then started 
the East Coast series from the Calcutta base-line. This ran through most difficult 
unhealthy country, “covered with groves and intersected with creeks and marshes”. 
Hill’s health broke down, and the series was carried southwards by a succession of 
officers. A base-line of verification was measured at Vizagapatam in 1862. 

At the end of 1852 a longitudinal series was commenced near the Sonakhoda 
base, to run eastward through Assam. By 1856 Nicolson had extended it some 200 
miles, being hampered by swampy fever-ridden country. In 1857 he was relieved 
by Charles Lane, who carried on with increasing difficulty and expense until in 
1860 the longitudinal series was broken off near Gauháti, and the party turned 
south across the Khàsi Hills to start the East Frontier series through Cherrapunji 

.and Sylhet. 


Great TRIGONOMETRICAL SURVEY; NonTrH-WEST 


After the defeat of the Sikhs in 1846, there was urgent call for triangulation to 
be carried into the Punjab to control military and revenue surveys, and by the 
end of 1852 four survey parties had been shifted into the new area. 

In 1847 Du Vernet moved up from the Gurwàni series to start the North-West 
Himalaya series, which was to run westwards along the foothills from the Great 
Arcnear Dehra Din, through Sirmir, Hoshiarpur, Kangra, and Jammu to Attock. 
Some of his assistants were employed on topographical survey northwards to the 
snowy range, over districts Jately occupied by the Sikhs. By 1849 the principal 
triangles reached Jammu territory but were abruptly stopped by Jocal objection to 
the occupation of a sacred hilltop. 

Work was resumed in 1850 by Logan who had completed his work to the east, 
and took over the main triangles from Du Vernet who now concentrated his party 
on the topographical survey. Logan’s party was re-designated the 2nd Hill 
series, and by the end of 1851 had completed the North-West Longitudinal up to 
the Indus at Attock, in the neighbourhood of which the Chach base-line was 
measured during season 1853-4. 

In 1848 Renny-Tailyour brought the North Maluncha party to Central India to 
start work on 8 longitudinal series running west from Bironj to Karachi in extension 
of the Calcutta series. This Great Longitudinal series was of major importance 
for control of the several meridional series that were to run southwards through 
the Deccan and Gujarat and northwards through Rajputana. 

During 1849 Renny-Tailyour was relieved by Strange who carried triangulation 
across the 10ugh Aravalli hills and ‘‘the little desert" to close at Karachi in April 
1853. The passage of the desert, 150 miles of interminable sandhills, raised serious 
problems—supplies—scanty brackish water from wells often 300 feet deep—lack 
of building material for towers and platforms—mirage and other vagaries of 
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refraction—‘‘a miserable country only interesting from its physical deficiences’’. 
William Rossenrode was a tower of strength, and did noble work laying out the 
approximate series in advance. ; 

To complete the perimeter of these north-west triangles, the Karāchi and Chach 
base-lines were connected by the Great Indus series. This was commenced from the 
north by Loganin 1852, and from the south by Tennant who took over charge 
of Strange’s party at Karāchi during 1853. Progress was interrupted by the call 
for triangulation required by the Punjab revenue surveys, but from 1857 work was 

ushed on from both north and south under the general supervision of James 
Walker, till the whole series, 750 miles long, was completed early in 1860. 

Meanwhile the interior meridional series, Rahun, Gurhagarh and Jogi-Tila, were 
carried south through Ludhiàna, Jullundur and Jhelum, whilst the Sutlej series 
followed that river from its junction with the Indus to the neighbourhood of Feroze- 
pore. These were all completed between 1852 and 1863. The Rahun and Gurha- 
garh series passed through wide areas of desert where tower-building presented 
many difficulties. Triangles had to be laid out with scrupulous regard for symmetry, 
with sides of between nine and twelve miles. Ymportant places were connected up 
by secondary triangles. 

The Kashmir triangulation was started by Montgomerie in 1855 from the 
neighbourhood of Jammu, and extended across the Pir Panjàl to the great 
Himalaya range, fixing the peaks of Nanga Parbat and K2. In 1859 Johnson 
and Beverley both observed from stations over 19,900 feet above the sea. Other 
sections were employed on topographical triangulation and planetabling. 

From 1844 to 1853 the Bombay triangulation was extended widely by Harry 
Rivers. After taking the South Konkan series south to Goa, he worked the North 
Konkan, or Singhi, series northwards until beld up by calamitous fever in the 
forests of Rajpipla. He then shifted ground to carry the Khanpisura series north 
through the Deccan to join Renny-Tailyour near Nimach. From here he worked 
his triangles north to Ajmer, to form the Aràmlia series that was later incorporated 
with the Gurhagarh. 

From 1851 he worked south from Abu into Gujarat and Kāthiāwār, and in 
March 1853 took furlough leaving the party under charge of Nasmyth, who was 
later followed by Haig. 


SPIRIT LEVELLING 


From discrepancies found in the heights brought up by triangulation from 
various connections with sea-level, it became clear that—except through hilly 
country—more accurate values would be derived by spirit level. To provide, 
therefore, a reliable datum for all uppor India triangulation and for spot heights 
to control engineering and irrigation projects, Waugh decided to bring heights from 
the sea at Karachi by a line of spirit levels up the Indus valley. 

A tidal station was established at Karachi, and between 1858 and 1860 Walker 
ran a connected line of spirit levels to the base-line at Chach. The patterns of 
instruments and the detailed procedure introduced by him were so successful that 
little change had to be made during the extensive operations of the next fifty years. 


= MS ea 


TOPOGRAPHICAL SURVEYS 


Everest had concentrated all his efforts on the trigonometrical survey, firmly 
refusing to initiate any new topographical surveys and, when Waugh took over 
charge, the Hyderabad survey—that of the Nizàm's Dominions—was the only 
one in progress. Henry Morland held charge until his promotion to major in 
1848, and work then continued for two years under a Madras military officer of no 
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survey qualifications, until the Surveyor Genera! had the work closed down till he 
could find a suitable professional officer. In 1855 James Mulheran, who had done 
excellent work on the Himalaya topographical eurvey, was appointed to raise the 
party anew, and the survey, started in 1816, was brought to a close in 1866. Much 
of the area surveyed was beyond the control of the G.T.8., and triangulation had 
to be extended widely by officers of the field party. 

The irregular survey that Hill had long carried out in the wilds of Ganjam under 
the orders of the Madras Government had fallen into temporary abeyance on his 
departure on furlough in 1841. It was resumed in 1843 by John Halpin and came 
under the Surveyor General's orders the following year. Halpin had no professional 
experience, and work dragged on with no proper control till his death in 1848, and 
then till 1850 when George Saxton took over charge after several months training 
with the Coast Series. The party was now moved north into the Orissa States 
where work could be connected to the trigonometrical survey, and quality gradually 
improved. Progress was slow owing to the unhealthiness of the thickly wooded 
hills and to the consequent shortness of the field seasons that had to be confined 
to the comparatively safe period January to April. 

In 1854 a second party was formed under Depree, and better progress was made, 
though interrupted for a season by the 1857 mutiny. Orissa was cpmpleted by 
1860 when Depree moved into Chota Nagpur and Saxton to the wild country 
south of Sambalpur. 

After the Sikh wars a large area of little-known country came under British 
administration, and military frontier surveys were started by two young Engineer 
officers. Robinson surveyed the hill district of Hazára lying between the Indus and 
Kashmir, north of Rawalpindi, whilst James Walker surveyed the trans-Indus 
districts of Peshawar, Kohat, and Bannu under almost active service conditions. 
The surveys were of necessity in the nature of rapid reconnaissance, but both 
officers did so well that the Surveyor General welcomed their transfer to his 
immediate contro] and the connection of their surveys to the G.T.S. 

During season 1850-1 Robinson surveyed the boundary between the territories 
of Maharaja Gulab Singh and the British districts between the Ravi and Jhelum, 
and he then took up a one-inch survey of the Jhelum and Rawalpindi districts. 
Triangulation was based on Logan’s triangles of the North-West Himalaya series, 
and the survey extended south to include the broken country of the Salt Range. 

Under the Surveyor General’s close direction, Robinson developed a high 
standard of work, and his survey became the model of topographical] survey for the 
next fifty years. His note on planetabling stood in the departmental handbook 
forevenlonger. There was, however, no rigorous contouring, and clinometer heights 
had not yet arrived. The party was considerably strengthened in 1853 by the 
posting of Jobn James, an exceptionally fine draughtsman, and it later became 
the regular practice for some of the planetablers to spend the cold weather with 
Robinson, and the summer with Montgomerie in Kashmir. Robinson’s party was 
considered the ideal training unit. 

Field work was completed in May 1859, and the maps and charts were submitted 
after October 1860, when part of the establishment left to take up the survey of 
Gwalior. There had long been a demand from the civil suthorities of Central 
India for better maps for revenue and administrative purposes, as well as for railway 
and other engineering works. 

From 1855 to 1859 Henry Johnstone was engaged on the revenue survey of the 
trans-Indus ares of Derajat, which developed into a topographical survey of the 
whole tract from Mithankot northwards to overlap Walker’s survey of Bannu. 
Johnstone possessed all the boldness and tact of a successful frontiereman, and 
with a military guard he surveyed well up into the foothills without any serious 
clash with the wild independent tribesmen. 

From 1847 several of the assistants on Du Vernet’s North-West Himalaya series 
were employed on half-inch planetable survey which reached well into the plains 
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on the south, and northwards to the snowy range, extending over the hills from 
Garhwal westward to Chamba, and the Jammu border. Work was based on long 
winding chains of minor triangulation with frequent stations of over 18,000 feet above 
the sea, Mulheran, Keelan, George Shelverton, and Johnson particularly disting- 
uished themselves. On Du Vernet’s transfer to Assam at the end of 1852 the party 
continued under Mulheran, who succeeded with Johnson in connecting the Sutlej 
triangulation north of the great range with that of the upper Ganges to the south. 

Early in 1855 the party was taken over by Montgomerie for survey of Gulab 
Singh’s dominions stretching north from Jammu across Kashmir to Ladakh. 
With Douglas and Johnson, he took a series of principal triangles across the 
Pir Panjal into the Kashmir valley. Next season more officers and assistants 
were posted for topographical work, and three infantry officers of the Quarter- 
master-General’s staff accompanied the party for planetable sketching. Unfor- 
tunately these officers could not be reposted, and in 1857 other officers had to be 
instructed from the start, all of whom, however, including Godwin Austen, proved 
excellent surveyors, and remained many years with the department. 

Each year the party marched up from Dehra Dün in the spring, to commence 
survey about the end of April. It left the valley before the end of November 
‘just as the snow began to fal] on the low hills", and marched back to Dehra for 
the cold weather. Work went on during 1857 without eheck from the terrible 
happenings of distant India. Gulab Singh, who had warmly encouraged the 
survey, died during this year, and his son, Ranbir Singh, was equally friendly. 

The first map of the Kashmir valley was submitted in 1859, and work was then 
advanced on the }-inch scale into Ladakh. Godwin Austen who had missed two 
seasons returned in 1860 to work on the Karakoram range, his planetable survey of 
the glaciers of K2 and other peaks being a notable piece of work. The strength 
of the party was now gradually reduced, and at the end of 1864 Montgomerie 
took furlough after thirteen successive field seasons. Work was finally closed on the 
Khotan frontier in 1865. 

For the war with Burma, 1852-3, the British army had no map of any practical 
value. At the end of the war an Engineer officer of no previous survey experience 
was appointed Superintendent of Survey, Pegu, with orders to produce a quarter- 
inch map “as quickly as possible". Assisted by a few military officers, and with 
& number of Burmese and Karen boys locally instructed, he started a rough 
survey based on a network of theodolite traverses, and filled in by compass routes. 
In 1855 he sent in a general sketch map on the 8-mile scale which was printed 
at Calcutta. He was then followed by one officer after another, and much of the 
earlier work was superseded by work of similar character. It was not until 1863 
that the survey was put under the orders of the Surveyor General, now Henry 
Thuillier, to whom the first quarter-inch sheets were at last submitted, and he had 
to report that the survey had '' no pretensions to scientific accuracy". The final 
maps were finished off at Madras, and submitted in 1866. A regular survey of 
Lower Burma had to await the arrival of the Great Trigonometrical Survey some 
ten years later. 


REVENUE SURVEYS : BENGAL 

Though four of the Bengal distriot revenue surveys were allowed to run on, 
the greater number, including all those of the North-Western Provinces, had been 
closed down during 1842. Rigid economy had been forced on the country by the 
expense of the Afghan wars. The four parties kept on were those of Patna—Gaya— 
Purnea—in Bihar, and Midnapore in Bengal. 

The Patna party moved north to Saran in 1843, and then, under Alexander 
Wyatt, surveyed in turn Champiran and Tirhut, still in Bihar. On completing 
these in 1849 it was transferred to Eastern Bengal, working first in Mymensingh 
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and then in Dacca. Wyatt's health broke down and he died in 1857. By 1861 
the party was working in Tippera District. 

- The Gaya party continued for the next ten years under charge of Walter Sherwill, 
surveying Shahabid, Bhagalpur, Birbhum, and  Murshidábàád. From 1853 
Sherwill was put on special duty to revise the district and lesser administrative 
boundaries, and Gastrell carried work westward through Khulna and Jessore to the 
Meghna River. 

Charge of the Purnea party was taken over in 1845 by James Pemberton, who 
worked eastward through north Bengal. After his death in 1860 the party moved 
further east into Sylhet. 

After Mathison left Midnapore in 1844, one of his assistants spent the next 
two years clearing up discrepancies, whilst another took the party first into Hooghly, 
and then into the 24-Parganas. In 1847 charge was taken over by the very capable 
and experienced surveyor Ralph Smyth, who completed at the same time the survoy 
of the suburbs of Calcutta that had been started in 1841. After surveying Burdwan 
and Nadia, Smyth retired in 1857, and two years later the party moved under James 
Sherwill to take up the survey of Manbhum in contact with that started in 
Chota Nagpur. t 

As all these surveys fell in districts that had been subject to the permanent 
gettlement of 1793, survey was confined firet to the external boundaries of the per- 
manently settled estates, but for lands outside these estates full survey was made, 
not only of village boundaries, but also of the limits between forests, waste lands, 
and the various classes of cultivation. In some areas also the field-to-field survey of 
village lands, known as khasrah, was specially ordered. 

The survey programme of each party was controlled by a civilian Superinten- 
dent of Survey, corresponding to the modern Settlement Officer, assisted by & 
number of deputies whose duties included the laying down and settlement of bound- 
aries and the assessment of revenues. There was much controversy as to the res- 
pective advantages of managing the khasrah by the professional surveyors or 
by the settlement staff, and from 1851 it was definitely transferred to the latter 
at some expense of accuracy. Professional administration rested with the Deputy 
Surveyor General who was responsible to the Sadr Board of Revenue, Lower 
Provinces. From 1847 this office was held by Henry Thuillier, who in 1861 
succecded as Surveyor General. 


UPPER & CENTRAL PROVINCES 


At the end of 1847 a party was raised by Donald Vanrenen for the revenue 
survey of the British territories of Ajmer and Merwara in Rajputana. Work was 
completed in a single season, and the party then moved to take up an extensive 
survey slong the northern borders of Rohilkhand, which had not been satisfactorily 
completed before 1842. A detachment under Franois Burgess spent two seasons 
on a four-inch survey of Delhi city and country to the south. . 

The Rohilkhand area was covered with sal forest, high grass, and swamps, and 
special lines of level were run to facilitate drainage works. In 1853 thegrty 
- under Burgess was transferred to Bundelkhand and met with & tragic end in .1857. 
~Vanrenen’s party was transferred to Jubbulpore, and continued work in the Central 
“Provinces for several years. 

- During 1854 a new party was raised by John Blagrave for work in the Saugor 
District, and continued under other officers as a second party in the Central 
Provinces. A third party, also raised in 1854 for survey round Nimach, was moved 
successively to Bharatpur, Bundelkhand, and then under Adrian Vanrenen to the 
Central Provinces. 

In 1859 work was started in Oudh by the transfer of Anderson’s party from the 
Punjab, and in 1860 a second party was raised by Donald Vanrenen. 
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At the close of the first Sikh war in 1846 the British took over the Jullundur 
doàb bounded by the Sutlej and Beàs rivers, and orders were issued for raising 
two parties for the revenue survey of the trans-Sutlej and cis-Sutlej areas. : 

The ois-Sutlej party was raised by Henry Stephen, who had learned his survey 
in the North-Western Provinces under Henry Lawrence. The survey fixed the 
boundaries and main topographical features of the protected Sikh states, with the 
village boundaries of Ambala, Hissar, and other British districts. In 1851 Stephen 
handed over to Robert Shortrede, who moved the party west to Sialkot in the 
Rechna or Ravi-Chenab doàb. Stephen’s work had been carried out in the hasty 
manner of the later N.w.P. surveys, and much had to be revised by an assistant 
left for the purpose for the next three years. 

After the first, season the trans-Sutlej survey passed to the charge of Thomas 
Blagrave, who completed the Jullundur and Hoshiarpur districts and extended 
survey well into the Kàngra hills, making junction with Du Vernet's topographical 
survey. Field survey was brought to a close in 1852, when the party was moved 
to Lahore to take up work in the lower Rechna doab. 

After the. close of the second Sikh war, and the proclamation of the whole Punjab 
as a British province from March 1849, orders were issued for the raising of a third 
party for the survey of the Bari dodb, enclosed between the Beds and Ravi rivers. 
This was formed from the other two parties, and under John Blagrave commenced 
work in Gurdaspur in October 1850. Survey of Multan District to the south was 
completed in 1858 and the party was then moved to the survey of Chota Nagpur. 

In 1851, Shortrede brought up the cis-Sutlej party to the Rechna doàb, starting 
from Sialkot in the north, whilst the following year Thomas Blagrave brought up 
the trans-Sutlej party to Gujranwala to the south. In 1855 the survey was com- 
pleted, and the southern party was transferred to Sind under John Macdonald, 
whilst Shortrede moved the northern party across the Jhelum to take up work in 
the southern districts of the Sind-Sagar doab, having in the meantime completed 
Shahpoor in the Jech doàb. s 

The Sind-Sàgar doab is that bounded by the Jhelum and Indus rivers. The 
rugged northern districts, Rawalpindi and Jhelum, being under one-inch topogra- 
phical survey by Robinson, and a large area south of the Salt Range being sandy 
desert, or thal, revenue survey was confined to the fertile riverain tracts, and these 
were completed by 1858, when the party was moved to Oudh under charge of 
Francis Anderson. . 

On the whole, these Punjab surveys, and the maps produced from them, were 
of a higher quality than the earlier ones of the North-Western Provinces. 
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BowBAY & Smp * 


The Bombay revenue surveys continued on the same principles as worked out 
by Goldsmid and Wingate, and described in volume rv of these Records. They 
were devoted entirely to fiscal needs, with full records and plans for each village, 
each district survey being self-contained, without geographical control. It has 
been claimed that this system was “the best and most perfect for revenue purposes", 
but it-was useless for topographical or general mapping purposes. . 

The Bombay Government could not be persuaded to follow the Bengal system, 
and to spend time and money on connecting up their village surveys by sound tri- 
angulation and well designed traverses. They were quite satisfied with such topo- 
graphical maps as were left to them by the old Deccan survey of 1820 to 1830, and 
claimed that their more particular attention to the village survey gave ''with 
greater fidelity and minuteness those interior sub-divisions of each village" required 
by the revenue officers. Reliable village maps and their associated records were the 
great purpose of the survey, and from 1849 these maps were regularly lithographed. 
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The survey continued to be conducted by military officers who were not so much 

professional surveyors as supervisors of measurers and recorders who worked 
with simple instruments that were sufficiently acourate over short distances. 
-- In 1851 the Chief Engineer had to abandon an attempt to start a topographical 
survey of Gujarat for lack of a qualified survey officer, and it was not until 1876 
that serious attempts were made to produce topographical maps with the aid of 
the Gujarat revenue surveys. 

In Sind regular surveys had been started for irrigation purposes by William 
Baker in 1843 and, with scattered patches of revenue survey, were carried on later 
by Engineer officers burdened with other duties. The work was of little revenue 
value and was closed down early in 1850. 

In 1855 request was made for the services of a professional survey party from 
the Punjab, and early in 1856 John Macdonald took down the party from the Bari 
doab, and started work in the Rohri collectorate of upper Sind. The Bombay 
Government agreed that the Bengal system should be followed and that work 
should be based on the Great Trigonometrical Survey. As Sind properties were 
mostly large estates or jagirs, the main need was for a determination of areas, and 
a rough survey of the larger sub-divisions of each village. 

As no boundaries had been marked out in advance, Macdonald spent his first 
season training the local patwüris and other recruits to survey by plahetable and 
chain. He found the boundary thakbasts, when they did arrive, reliable and com- 
plete, but bad some difficulty in persuading the civil settlement staff of the 
advantages of the “Bengal system". As the survey advanced the party was 
split into two, one charge being allotted to William Lane,,an experienced and. 
capable assistant. 


MADBRAS 


Though it was in Madras that the first systematic revenue surveys had been 
carried out—those of Alexander Read in Bàramshal in 1793-8, and of Thomas 
Munro in the Ceded Districts during 1802-7— surveys that were the prototype 
of those in Bengal and Bombay—yet the Madras Government had never chosen 
to extend such surveys to other districts. They were content to leave district 
officers to continue the traditional unscientific methods of revenue assessment. 

The first professional survey was that made by John Ouchterlony in the 
Nigiri Hills between 1844 and 1851. On the advice of the Surveyor General it 
was based on triangulation and followed the pattern of Wroughton’s surveys of 
1841-2 in south Mirzapur and Sohagpur. Detail survey on scale 1,000 feet to an 
inch distinguished ownership of lands, as between Government—private indivi- 
duals—and the Todas, or aboriginal tribesmen. Small-scale topographical survey 
was later extended into Outlying areas not covered by Ward's work of 1822, 
Ouchterlony's final reports and maps vere submitted in 1852. 

After much correspondence the Madras Government determined in 1855 that 
systematic surveys throughout the whole presidency were essential. On the 
strong recommendation of the Deputy Surveyor General they decided that survey 
should be based on the Great Trigonometrical Survey, without being a full topo- 
graphical survey. Every field larger than about 10 acres in extent should be 
‘accurately surveyed, and a small survey establishment should be retained perma- 
mently in every village to maintain records. There was to be a military Superinten- 
dent of Survey of “scientific acquirements", with a number of deputies. Classi- 
fication of lands should be left to the Civil Superintendent of Settlements. 

In 1857 Captain Priestley of the 94th Highlanders, who since 1853 had been 
making a field-to-field survey in South Arcot, was appointed the first Superinten- 
dent of these Madras surveys. Large waste and hilly tracts were to be covered 
with topographical survey on the 4-inch scale, whilst culturable lands were survey- 
ed on scales from 10 to 16 inches to a mile. It was estimated that there would 
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be just over 60,000 square miles for large scale revenue survey, and about 80,000 
for small scale topographical survey. 

Start was made in 1857 with only two parties, taking one taluk ( corresponding 
to a Bengal pargana ) in South Arcot, and another in Trichinopoly. From 1858 
survey, was extended and the establishment steadily increased, whilst a lithographic 
press was installed at Madras for printing taluk and village maps. ' 


Mars 


Compilation, engraving, and publication of the quarter-inch Atlas of India 
were continued in London by the Company’s Geographer, John Walker, and 
.material was regularly sent to him from India. By 1860, however, the output of 
these sheets had fallen into arrears owing mainly to Walker’s advanced age, and 
unwillingness to depute the work to others. As a result of the Surveyor General's 
continued proteste, arrangements were at length made to transfer the production 
of these maps to India, and this was effected in 1869, when the sheets were broken 
down to quarter size on a modified projection. 

The increasing demand for topographical maps was met by preparing one- 
inch and quarter-inch maps from the revenue surveys. The earlier issue of the 
quarter-inch maps for many areas had to be made without trigonometrical control, 
but from about 1845 the Deputy Surveyor General pushed forward their recom- 
pilation on proper geographical control, and had them printed at the local press. 

From 1854 similar one-inch sheets for all the revenue surveys were sent to 
England to be lithographed, as facilities for such a large task were not available 
in Calcutta. Again there were constant complaints of delay, and this work was 
transferred to India from 1864. 

For the fair mapping and reduction of the topographical surveys in the Himalaya, 
Kashmir, and Punjab areas the very best draughtsmen were employed. Drawn at 
Dehra Din, some of the maps were lithographed in Calcutta and others in London, 
and very beautiful maps they are. 

About 1857 a start was made at Calcutta on the preparation of a general map of 
India on the 32-mile scale, one preliminary engraved sheet appearing in 1864 ; the 
first edition of the 64-mile map was dated 1868. 

From about 1841 a section of the Government Lithographic Press at Calcutta 
had been set aside for the Surveyor General’s demands but work was far from 
satisfactory. It was a great step forward when machines and staff were trans- 
ferred effectively to the Surveyor General’s office in 1852. New machines were 
constructed by the Mathematical Instrument Maker, and others purchased from 
England, and map printing thus brought under departmental control. 

The first important task of the new office was the printing of the first postage 
stamps of India during 1854-5, pending supply from England. The stamps were 
designed and lithographed under the direction of Henry Thuillier, Deputy Surveyor 
General, and infinite trouble was experienced by staff that had no previous ex- 
perience of such highly technical work, with presses and apparatus that required 
constant adjustments and modifications, and with materials that were not easily 
found. After 15 months a total of over 47 million stamps were struck off —Half- 
anna, blue—One-anna, red—Four-anna, red and blue. 

Photo-lithography was started in Calcutta in 1862 in a verysmall way, and 
Hennessey inaugurated zincography at Dehra Din in 1866 after a course of train- 
ing at-the Ordnance Survey office at Southampton. 


CONCLUSION 


_ During his eighteen years in charge Waugh had practically completed the 
principal triangles of the Great Trigonometrical Survey over northern India. He 
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had worthily maintained the designs, principles, and procedure worked out by 
Everest, always insisting on the same high standards of precision. Of the new pro- 
blems that he took up with eagerness and success were those of the heights of the 
great peaks—defleotion of gravity—and spirit levelling. 

There had been a continual passing of experienced officers and recruitment of 
replacements, and Waugh had constant anxiety in training and guiding the new 
staff, paying frequent visits to his field units, both in field and recess. - The number 
of assistants was increased, and to maintain uniformity throughout the department 
he drew up full and detailed instructions on practically all professional subjects. 
Some of his new officers were men of high talent and full of ideas, but in weighing 
théir suggestions Waugh was slow to admit innovations. 

His most trusted assistants on the trigonometrical side were Renny-Tailyour, 
who joined with him in 1832 as Thomas Renny, and retired in 1854—George 
Logan, who joined in 1831, and at the time of his untimely death in 1854 was quite 
the most capable officer in the department—John Peyton, who had joined at 
Hyderabad in 1823, succeeded Joseph Olliver as Chief Civil Assistant, and retired in 
1856. The Bengali computer, Radhanath Sickdhar, had a remarkable genius for 
geodetic computations; as Chief Computer he overhauled the. computations of 
the field units and reduced them to final shape; his most notable work was the 
production of the first edition of the departmental] geodetic tables. James Walker 
of the Bombay Engineers, was the most valued of the younger officers, and suc- 
ceeded as Superintendent of the Trigonometrical Survey in 1861. Unlike Everest, 
Waugh took great interest in his topographical surveys and the resulting maps, and 
found high-class topographers in Montgomerie and Robinson. 

He was content to leave full control of Revenue surveys and his Calcutta 
offices to Henry Thuillier, who was & tower of strength and an able adminis- 
trator. The revenue surveys of Madras and Bombay did not come under his cantrol, 
but his parties spread from Assam to Sind under officers of the Bengal artillery 
and infantry, of whom Smyth, Sherwill, Gastrell, and the brothers Vanrenen were 
outstanding. 

All three branches, trigonometrical, topographical; and revenue, were well 
served by their civil assistants and, in spite of competition with other departments 
which offered more attractive terms, the professional work of the survey attracted 
and held a number of devoted, capable men. 

Of the design and choice of instruments, Waugh, like Everest, had his own 
ideas, and with the help of Saiad Mohsin Husain introduced several patterns of 
24-inch and other large theodolites. As the Mir Sahib aged, and Waugh found 
less time for such details, he looked more to Alexander Strange, a Madras cavalry 
officer, with a flair for mechanics. Strange’s alterations and devices were not 
always successful, and the great theodolite and the zenith sectors which he designed 
after his retirement proved too elaborate and cumbersome for field work in India. 
In his London office, however, as Inspector of Instruments, he effected a vast im- 

_provement in the quality of scientific instruments of all patterns sent out to India. 

These eighteen years were a period of expansion and technical advance. Waugh 
was a man of wide interests and clear vision, who kept his department in step with 
the progress of professional] thought and practice in the highest institutions. 

The continued amalgamation of the two posts, Surveyor General and Superin- 
-tendent of the Trigonometrical Survey, was under the circumstances undoubtedly 
"wise, for the advancement of the triangulation grid was of primary importance, 
requiring the close direction of an officer of the highest talents. A second and 
senior officer would have had little to do except to waste money on unreliable 
surveys and maps and hamper his geodesist junior. The Court of Directors had 
not even accepted Everest’s plea for a Deputy for each Presidency. Worthy 
topographical surveys were put in hand as and when the time was ripe. 


CHAPTER I 


NORTH-EAST QUADRILATERAL 


MERDIONAL SERIES ; Karara, 1838-45 — Gurwani, 1845-7 — Gora, 1843-7 — 
Hurilaong, 1848-52 — Chendwar, 1843-6 — North Maluncha, 1843-6 — Calcutta, 
1843-8 — North Parasnath, 1850-2 — NogrH-Easr LONGITUDINAL, 1846-51; 
General — George Logan — Eastern Section — Sonakhoda Base — West Connection — 
CONCLUSION. 


[[\HE North-East grid, or quadrilateral, of the Great Trigonometrical Survey was 
bounded on the west by the Great Arc, on the south by the Calcutta Longi- 
tudinal, on the north by the North-East Longitudinal, and on the far east: 

by the Eastern Frontier series. To the ten subordinate meridional series between 

the Great Arc and Calcutta for which Everest had obtained sanction [Iv, 12, 20 ] 
were added the Calcutta, and later the Brahmaputra, meridional series [ pl. 4 ]!. 


Karara, 1838-45 


When Waugh took over charge in December 1843 the Karara series, just west of 
Allahabad, was progressing slowly under Shortrede. This series had an unfort- 
unate story. William Jones had selected five stations in south Rewah before 
the rains of 1838. When tbe whole party was overwhelmed by fever at the start 
of the following season, further work was abandoned until the end of 1841 when 
Shortrede was put in charge [ rv, 68-70 ]*. 

Though in many other ways an officer of considerable talent, Shortrede showed 
a singular lack of practical sense for conducting high-class triangulation [ 390-1 J. 
He was ultra-cautious in facing the risks of jungle life, and hesitant in action. 
His triangles were laid out with little regard to the established principles of sym- 
metry and in spite of repeated instructions from Everest he disregarded many of 
the essential principles of geodetic work [xor]. During his two first seasons he 
established only ten hill stations and by the end of his third season had made so 
little progress that Waugh obtained orders for his return to Bombay. Shortrede 
handed over to his senior assistant, Armstrong, on 6th March 18453. 

By this time the series had barely reached the Jumna from the south, but to 
hasten completion Du Vernet had been brought in to assist from the north during 
season 1844-5. With nothing prepared in advance, he completed 15 triangles by 
May 1845, extending about 90 miles south from his North Connecting series‘. 

With equal determination Armstrong closed the gap of about fifty miles from 
Shortrede’s work by 19th May, but he had then to go back to re-observe one of his 
triangles and observe a controlling azimuth. This was all satisfactorily completed 
by 13th July, when the two parties marched in to Dehra Din. 

To gain some idea of the closing error, the Surveyor General himself visited the 
station of junction near Rae Bareli during September [ 1v, pl. 11; v, pl. 4] and 
“took a complete set of observations for azimuth”. The discrepancies suggested 
that the southern portion was the more defective but, though '' distressed by their 
magnitude", he did not think they warranted revision [ 132, 156 ]*. 


1GTS. vn & vm ( frpoe), 1882. * GTS. Syn. xvi-m. 3 Assta. Armstrong, Kirwan, Hennessey. 
‘Assts. James Mulheran, Glynn. ‘taking the cirouit Karara—Gt. Arc—Conng. series, north & south ; 
DDn. 462 (21-61 ), 19-848, para 2; GTI. vn & Syn., xv1 ( viii-x ). 
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Several branches of secondary and minor triangulation were carried out by 
Mulheran and Glynn of Du Vernet's party to connect Allsháb&d, Lucknow, and 
other cities. Computations and reports were completed at Dehra Din during the 
rains of 1845, after which Du Vernet took up the Gurwüni Series, next to the 
east, and Hill ‘took over Shortrede’s old party to start the East Coast series’. 


GunwANI, 1845-7 


In October 1845, Du Vernet started the Gurwàni series in Rewah, and worked 
north across the Kaimur Hills through Mirzápur, Fyzabad, and Basti districte, 
a full distance of 211 miles [ pls. 3, 4]. About 160 miles lay through the plains, 
crossing the Ganges, Gumti, and Gogra rivers, and requiring tower stations of 
average height about 25 feet. The rays between stations had to be laboriously 
traced and cleared. Positions of major towns were laid down by secondary 
triangles, and minor triangulation was run up the Ganges to Allahabad by Glynn 
during August 1846. The whole series was completed in two working seasons, 
‘observations during 1846-7 being carried out at 21 tower stations in a low, flat, 
and swampy country?. 

The Surveyor General visited the party at work in the field in February 1846, 
and warmly commended Du Vernet and his assistants for the work accomplished, 
which required ''no ordinary degree of skill, judgement, and perseverance”. His 
only complaint was that the hill-station platforms had no isolated pillars for the 
instrument [x12 J. Du Vernet lamented that on some of his ray-traces it took 
six days to traverse a distance of only twelve miles of “swamps, tanks, thick mango 
plantations, ... ponds, and minor obstacles" 

Field work was closed by June 1847, when Du Vernet marched to Dehta Din 
to prepare for work on the North-West Himalaya series [ 34, 368-9 ]. 


Gora, 1843-7 


The Gora and Chendwar series were taken up in 1843 out of their normal sequence 
because Government had thought it would save money to double the interval 
between the meridional series [ Iv, 21-2 ]. 

Leaving Dehra Din on lst October 1843 in company with Renny and Logan, 
bound for the Maluncha and Chendwar series, w. N. James marched his party 
more than 500 miles to start the Gora series about 70 miles south of Chunar in the 
Mirzapur district“. After marking out his triangles to about 60 miles, and observ- 
ing at four stations, he was driven into quarters at Chunar by thick atmosphere, 
dust and smoke, and died there in June. His place was taken by Peter Garforth 
who had only recently joined the department. 

During the following season, 1844-5, the party suffered severely from jungle 
fever, and only managed to select two principal stations, clear three rays, and 
build two towers and one platform. They spent the rains at Allahabad where 
the Surveyor General had fixed his own headquarters, and Garforth had the advant- 
age of his close supervision and instructions, whilst the party was strengthened by 
the posting of Armstrong from the Karara series. Garforth was so anxious for a 
satisfactory outturn for season 1845-6 that he kept the field till 25th August, 
Armstrong and others having had to give up some weeks earlier [ 365-6, 457-8 ]. 
The towns of Chunar, Benares, Azamgarh, and Gorakhpur were fixed by ray-trace 
or minor triangles. The main series was brought to a satisfactory close before the 
rains of 1847, and Garforth resigned at the end of August. 


. 1 Report for 1844-5 ; DDn. 462 (69). *Assts, 1846-7, Mulheran, Glynn, Thos. Olliver, & Blevitt; 
OTS. vu & Syn. xvn (N). — *'DDn. 492 (24-5), 14-246; 462 (21-51), 19-846. 4 Ansts., Keelan, 
Thos. Olliver, & w. &. James; GTS. viu & Syn. xvn (O). *DDn. 491 ( 247-60 ), 12-9-45 ; 462 ( 21-51 ), 
paras 21-30. 
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_ Armstrong now took over charge, and during season 1847-8 laid out of triangles 
along the Gora-Chendwar section of the North-East Longitudinal series ( 17; pl. 4]. 


E - Hurmaonae, 1848-52 


During his next season, 1848-9, Armstrong took up work on the Hurilaong 
series which runs northward from Lohardaga in Chota Nagpur, through Arrah to 
Bettiah near the Nepal border [ pls. 3, 4 }'. To avoid the unhealthy season of the 
south he spent October 1848 on an extension of the triangulation which he had 
started two seasons earlier along the Ganges. Even with this postponement both 
of his assistants were seriously ill the greater part of the first season. Steady 
progress was, however, made on the main series during the next three seasons and 
junction with the North-East Longitudinal was completed by June 1852. 

A considerable amount of secondary triangulation was carried out, mostly to 
survey the courses of the main rivers. During 1850-1 Armstrong carried the 
survey of the Ganges eastward to its junction with the Gogra, whilst Belletty 
surveyed 128 miles of the lower Son. During 1852-3 Belletty then surveyed the 
Gogra for a distance of 350 miles from its confluence with the Ganges, whilst 
Armstrong marched the party to the Punjab after the rains of 1852 [ 52, 185 ]. 


CHENDWAR, 1843-6 


This was Logan’s first independent charge and he carried it through without a 
hitch [Iv, 380, 455 P. Starting in December 1843 from Chendwar m.s. of the 
Calcutta Longitudinal series close to Hazaribagh town, he selected, built, and 
observed at eleven principal stations by the 8th May, bringing two polygons and a 
quadrilateral up to the town of Bihar, a distance of ninety miles [ pls. 3, 4]. He 
made recess quarters 1844 at Patna, 1845 at Monghyr, and 1846 at Digha Ghat 
near Dinapore [ 336, 368 FP. 

Work continuing equally well tbe next two seasons, he crossed the Ganges just 
below Patna, and carried the series northwards through Muzzaffarpur to the Nepal 
border, so that by 8th April 1816 he had completed the Chendwar series [ 17 ]. 
By the end of May he had not only laid out and constructed twelve tower stations 
on the longitudinal series to the west through the tarai forest at the foot of the hills, 
but had actually cleared the rays and observed all the angles, horizontal as well as 
vertical. On the Chendwar series he had worked with one of Troughton & Simms’ 
18-inch Theodolites, but for the longitudinal series he was given Barrow's Great 
36-inch [148-9]. 

In these three seasons Logan had completed a continuous chain of no fewer 
than 42 triangles. The Surveyor General was greatly impressed ; 

I had occasion last year to make highly favourable mention of this gentleman's progrees, 
and it is very gratifying to me to be able again to bear testimony to the great success which 
continues to crown his zealous exertions. The quantity of work executed by him this season 
surpasses even his former efforts, and indeed exhibits the largest quantity of principal work 
ever yet laid out end finally completed in one season. ... All this work has been beautifully 
executed by Mr. Logan, who is a first-rate observer, and scrupulously careful in every part 
of his duty. ... His work is in every respect of a superior order‘. 


NortH MaruNOHA, 1843-6 


The North Maluncha series ran northwards across the upland country of the 
Santal Parganas to oross the Ganges near Bhagalpur. In this hilly section it was 


1 Assts.; Terry, replaced by John Rossenrode 1819, Belletty and, from 1850, Paschaud ; GT'S. vin & 
Syn.xvm (A). ib. (Q)1 Assts. Terry, Jobn Rossenrode, Chas. Olliver: — *on Ganges between Dinspore 
aod Bankipore. *DDn. 462 (21-6), 19-916 ( paras 32, 34) ; SG. to Mil. Dept. 
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laid out in the form of three polygons, but was continued across the plains to the 
north by short-sided single triangles [ pl. 3 ].. 

Thomas Renny left Dehra Dün in October 1843 with the original Budhon party 
which he had taken over in 1838 for work on the Great Arc [ 1v,64 J. On the march 
down country he was called away to military duty for three months and during. 
his absence his senior assistant Richard Clarkson made & good start. After his 
return in March Renny carried the approximate series up to the Ganges. There was 
a good deal of sickness and five heliotrope men died during April [456 J. On Ist 
June Renny handed over to Clarkson and went on furlough. 

During season 1844-5 Clarkson, with but two assistants!, observed two of the 
polygons south of the Ganges and cleared four rays to the north. In September 
1845, with the warmest praise from the Surveyor General, he left for the Coast 
series after handing over to Reginald Walker. During season 1845-6 Walker 
completed lay-out and observation of the meridional series, and constructed towers 
for the longitudinal link with the series to the west. Work was far from easy, 
visibility was restricted, sickness rampant, and the heat intense ; 

The principle difficulties arose from the vast tracta of high grass jungle, ... it being quite 
impossible to troll & perambulstor through it. ... I eventually was obliged to adopt a new 
method...of measuring short bases of about one tenth of a mile with the greatest accuracy at 
each station of the ray trace, and repeating the observations severs] times. By this means 
the various distances were obtained with considerable accuracy. ... Were it not for the increased 
labour...I should feel inclined to adopt it always in preference to the perambulator* f 104 ]. ... 

Several of the best men...fel] victims, ... causing great anxiety from the fear of a want of 
trained lampmen during the final observations. ... On the day when we first crossed the 
Donse River no less than twenty-two men fell ill, as also two of the sub-assistanta [456]. ... 

The final observations were commenced...early in March, but the progress...was...very 
slow owing to...the very unfavourable state of the weather caused by high westerly winds 
raising dust from the extensive sands of the Ganges between Colgong and Monghyr, which at 
times 80 obscured the atmosphere as to render it impossible to distinguish objects even at the 
shortest distances. The heat during the months of March and April was very great. the thermo- 
meter standing at 110 degrees in the office tent for many weeks. ... A few breaks in the hot 
weather enabled me to get on by degrees. ... The bad weather lasted till the end of April 
when, easterly winds having begun, ... the weather became all that could be desired, and I 
was enabled to finish the observations st Pirdaori station...after getting only a few observa- 
tions during tbe nine days that I was there?. ... i 

The whole of the observations were by great exertions...completed in...June. The rains 
which set in with great violence at an unusually early period, ... the 13th of May, caused the 
rivers to swell...and so flooded the country that...I found it necessary to defer... minor triangu- 
lation..to the next season, and I marched into quarters for the rainy season‘. 

The rains were spent at Darjeeling, and from October 1846 Walker worked 
on the longitudinal series eastward from the head of the Maluncha series [ 1g ]. 


CALCUTTA MERIDIONAL, 1843-8 


The Calcutta Meridional series broke out from the base-line on the Barrackpore 
road [1v, 48-50]. It ran northwards, west of the Hooghly and Bhagirathi rivers, 
to within sight of Berhampore to strike the Ganges just west of Rampur Boalia, 
and it closed on the North-East Longitudinal near Titàlya*. 

When Waugh took over as Surveyor General in December 1843 he handed 
over his party to Charles Lane in Calcutta*. Lane found the greatest difficulty 
in selecting stations, the country being congested with flourishing villages with 
two-storied houses, high and valuable fruit trees, and rich gardens. Owners 
-strongly objected to damage or destruction, and the civil authorities would exercise 
no compulsion [477]. By the end of May nine polygons had been laid out 


1Wm. Rossenrode & Webb; GTS. vor & Syn. xix (B). — *cf. modern subtense measta, with Hunter 
Short Base; Geod. R. v, 1930-1 ( 63-5). 3e. 18m. w. of Bhügalpur. *DDn. 514 ( 299), 23-7-46. 
* GTS. vii & Syn. xx (iv-vi—T ). — *Assts., Lane, Nicolson, Nield. 
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to reach some 120 miles to the Ganges. To avoid the heavy line-clearing entailed 
by the polygons, Peyton who took over charge in October 1844 was directed to 
make a fresh lay-out of single triangles from the start. He was able to start 
building the towers, 31 to 44 feet high, during January and to commence observa- 
tions by the middle of March. By the time rain stopped work about the 22nd May, 
he had-completed observations for six triangles. 

During the next three seasons he pushed the series northwards to its terminal 
stations near Titalya on the Darjeeling road!. The country was difficult and much 
time was spent in ray-tracing and selection of stations—clearing lines—building 
towers of mud bricks and sometimes rebuilding them—and finally the observations. 
Recess months were spent at Berhampore in 1844 and then at Chinsurah. During 
Lane’s absence, 1846-8, the reconnaissance in advance was entrusted to Nicolson, 
who took over observation when Peyton was out of action; "while marching 
through a dense forest he was sprang upon and wounded by a leopard, which 
confined him to his bed for nearly a month [ 467 ]”’. ; 

There was much sickness during season 1847-8, but Lane rejoined after assisting 
at the Sonakhoda base-line, and with his assistance Peyton completed the last 
observations by 9th May 1848, and then marched to recess quarters at Benares. 
The party then took up a section of the North-East Longitudinal [ 19, 361 ]*. 

In February 1845 Nicolson was deputed to run a chain of secondary triangles 
down the Hooghly. He completed about fifty miles above Calcutta his first season, 
and during 1845-6 carried it down to the mouth of the river. He fixed sema- 
phores and other navigation marks from 601 triangles and 195 other points by per- 
&mbulator measurement. He writes to Peyton ; 

We had awful work of it down the river, enough to sicken anybody. We? used to get 
every day well washed with salt water, but...jwanaged to finish our work, and also got over the 
star observations at Diamond Harbour and Kaokhali lighthouse. At this latter place I could 
not, however, manage to get Ursa Minoris owing to thick vapour and clouds prevailing in 
consequence of the vicinity of the sea, although I remained there 20 days. ... 

I have been trying my hand at topographical work, and have been sketching the country 
slong the banks of the river all the way from Kaokhali. For this purpose I was obliged to 
travel on foot in this dreadful weather 9 or 10 miles every day‘. 

^ Eighteen months later a copy of Nicolson's map was required for “planning 
an electric telegraph from Calcutta to the sea’’®. His chart, with the addition of 
Sagar Island and lighthouse, fixed later by Bedford the river surveyor, was litho- 
graphed in 1856 and expected to be ‘‘very useful to the Marine Department as a 
skeleton on which the shoals can be periodically inserted "5. 


Norta PARASNATH, 1850-2 


This was the last of the meridional series to be taken up, and falling between 
the Chendwar and Maluncha ran north from Parasnath Hill through the districts of 
Monghyr and Darbhanga [ pls. 3,4]. It was carried out during seasons 1850 to 
1852 by the party from the Calcutta Meridional under charge of Nicolson [ 361 Y. 
Across the uplands south of the Ganges it was laid out in large triangles of 20-mile 
sides, but sides were limited to 10 miles across the plains to the north. 

. The younger Dunlop, James, had trouble with one of the party elephants? ; 

The country in which his work lay being very wild and devoid of roads, I sent one of the 
government elephants...with him. Whilst at Donari Ghati on the morning of the 27th at 
about Z'o'clock, the attendants being still asleep, the elephant broke her...wooden ring with 
which she was secured to a peg, and escaped into the dense forest under Parasnath mountain. 

At about 3 &.m., the animal being missed, Mr. Dunlop gave immediate notice to the police. 
and also-gent out all the men he had with him in senrchof her. Subsequently...I deputed the 


! now joined by John Dunlop & John James. 1 OTS. vin & Syn. xix (B). * witb John Dunlop. 
* DDn. 514 (125), 1-10-46; l-inch maps; JO Cat. ( 40) ; wrro., 166 (2, 3) ; t-inch, Misc., 1-047. *DDn. 
493(7), SG. to Peyton, 20-1-48. — *DDn. 662 (261), DSG. to SG. 24-09-56. — "sesta, John & James 
Dunlop and Berri). * when fixing position of Khersbari coal-mines. 
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jemadar...with some men...and the other two government elephants to endeavour to re- 
capture the animal, which by this time was traced through the jungle to a place 30 miles east 
of Domri. ... The party traced her by footprints for about 60 miles, but unfortunately came 
upon her but once, and then owing to her having become very wild and fierce she could not be 
approached, even with the aid of elephants. The men were obliged to give up their pursuit 
and return, having all been attacked with fever. l 

Work was hampered by thick haze and smoke, and at the end of March 1851 
the party was overwhelmed by fever ; Nicholson had hoped that’ 
leaving the unhealthy tract...the sickness in camp would have abated, and that I would still 
be able to close the final operations for the season bevond the Ganges river. But in this I 
was greatly disappointed. The sickness increased daily, so that on the 6th...there were only 
b khalasis, the jemadar, and 2 barkandazes on the effective list. The native doctor was also 
so very helpless from fever that he could render no medical aid to the sick [ 461 J. ... 

I considered it advisable to leave the place and proceed to Surajgerh which, being on the 
Ganges River was considered a likely place for recruiting the health of the men. While on 
the march both Messrs. Berrill and Dunlop were so seriously taken il that I was compelled to 
halt a couple of days at Buntad Rampur factory. 

On the llth we arrived at Surajgarh and on the following day Messrs. Berrill and Dunlop 
were sent down to Monghyr for medica] aid and on the 13th, finding myself also very ill, I 
left the place for Monghyr. On the 14th and 15th all the sick amounting to 45 in number 
arrived by boats at Monghyr and were sent into the hospital where four of them died shortly 
after. About this time 3 others who did not attend the hospital were carried off by cholera’. 
, Jobn Dunlop bad been selecting stations in advance, and he also came into 
Monghyr sick, and died there “after a long and painful illness”. 

The series was completed during season 1851-2, during which Monghyr was 
connected by secondary triangles, and the Ganges surveyed for a distance of seventy 
miles. Nicolson then took up the Assam Longitudinal series [ 29 ]. 


Norts-East LONGITUDINAL, 1846-51 


The North-East longitudinal series extends eastward from the Great Arc 
to the Calcutta Meridional a distance of about 750 miles, and connects the 
Dehra Din and Sonakhoda base-lines and the heads of the meridional chains. 
Except for the few western stations falling in the lower hills of Garhw4l and Kumaun, 
the series runs wholly in the plains through the fringes of the unhealthy tarai belt 
just outside the Nepal border. Permission could not be obtained for the surveyors 
to enter Nepàl territory [ 85 ] ; 

Had the triangulation been carried over the hills the lengths of the sides might have been 
materially increased, and the number of stations correspondingly diminished. The heavy 
cost of building towers at each of the stations in the plains and clearing the lines between them 
would have been avoided, and serious mortality...might have been prevented?. 

This long series was not executed as one continuous project but, as first suggested 
by Everest, the surveyor of each meridional series was to connect the head of his 
own series with that to the west [ 1v, 18-20]. The connection between the Great 
Arc and the first three series, Budhon, Ranghir, and Amua, had been carried out 
before 1844 by Du Vernet and Waugh [ 1v, 67-8, 71 ], and continued by Du Vernet 
through the plains to the head of the Karara series [ Iv, 71; v,18 ]. This earlier 
work was superseded later when better instruments became available, capable 
of giving results worthy of its geodetic importance [ 21, 153 ]. 

The whole series comprised 111 stations, mostly towers of mud or sun-dried 
brick with a central isolated pillar of masonry, arranged in 135 single triangles with 
sides averaging about 11 miles in length. It was carried out in five sections [2 ]; 

From the Great Arc near Hardwar to the Ranghir meridional series near Pilibhit 
—17 triangles by Renny and Peyton, 1849-50, with Waugh’s 24-inch theodolite. 

From the Ranghir meridional to the Chendwar series north of Muzaffarpur— 
74 triangles, by Logan, seasons 1845-7 and again from 1848-50, with Barrow’s 


36-inch theodolite. 
l 1DDn. 602 (64); Nicolson to BG., 1-5-51. — *GTS. vo & Syn. xxxv (iti—1). 
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From the Chendwar meridional to the Maluncha series on the Kosi River—16 
triangles, by Peyton, 1848-9, with Barrow's 24-inch theodolite No. 2. 

- From the Maluncha meridional to just short of the Sonakhoda base-line —19 
triangles, by Reginald Walker, 1845-7, with Cary’s 15-inch and Troughton & 
Simms’ 3-foot. 

Nine triangles covering the Sonakhoda base-line on the Mahananda River—by 
Charles Lane, 1847-8 with T. & s. 3-foot. 

. Start was made at two points in October 1845, Logan westward from the 
Chendwar series, and Walker eastward from the Maluncha. 


N.E. LONGITUDINAL ; GEORGE LOGAN 


During season 1845-6 Logan selected the last three stations of his Chendwar 
series and fourteen of the longitudinal series, working westward towards the Gandak 
River!. He erected towers from 25 to 35 feet high—cleared the jungle along con- 
necting rays—completed all observations, horizontal and vertical, and observed 
the usual azimuth at one of the junction stations. 

After spending the recess months at Digha Ghat [13 n.] he resumed in October 
1846, only to be held up by virulent malaria, the penalty for too early a start in the 
tarai forests. Two-thirds of the followers had to be carried into Gorakhpur where 
about 35 of them died. 

Work was resumed at the end of December, but the heavy rain of January 
destroyed large quantities of the sun-dried bricks that had been prepared for the 
towers. Nine towers were, however, built, lines cleared, and observations completed 
to a point just south of Tribeni where the Gandak breaks out of the mountains. 
Work was closed downin March 1847 and later that year after recessing at Digha 
Ghat the party was diverted to assist at the measurement of the Sonakhoda base- 
line, and did not resume triangulation till October 1848. 

During Logan’s absence Armstrong carried on the approximate series with the 
party from the Gora series [ 13]. 

The locality from which Mr. Armstrong was to commence being unhealthy before 15th 
December, ... 1 directed his attention during the months of October and November to the 
interesting duty of laying down the positions and determining the heights of the principal 
Himalayan peaks north of Nepal [ 82 )?. 

Armstrong laid out 16 stations between the Gandak and Gogra rivers, con- 
structed the towers, cleared the rays, and with his I5-inch theodolite took obser- 
vations to a numberof snow peaks between 10th November and 26th December 
1847, one of these being his “peak b”, interesected by two rays with one vertical 
angle, the first observations to the peak that is now known as Mount Everest. 
His theodolite was not, however, considered adequate for the principal angles of so 
important a series, nor were his observations to all the peaks accepted for final 
computations [ 91, 156 ]. He writes to Logan in March 1848 ; 

I feel indeed very much the want of an assistant as Mr. Terry is exclusively employed in 
tower- building ( of which he has now nine on hand ) and I have no one to assist me in triangu- 


than I could have possibly dreamt of. 

But it has been really a harrassing work, ... and I am afraid I wont be able to hold out 
beyond April under the racking fatigues of field work from sunrise to sunset, and office duties 
some portion of the night. Success hitherto has smiled upon me and buoyed up my spirits, 
though cheerless the task is when there is not a compsnion by, with whom to exchanges passing 
thought or repartee [ 410]. ... 

I shall be able to select two more stations before the close of this month and have 4 or 5 
left to reach the head of the Gurwani series*. If even ell these stations are selected and rays 
cleared I fear much that the towers will scarcely be built unless I discontinue my further 
progress and undertake...a few myself. 


* Assta., Keelan, John Rossenrode, & Hennessey. ? DD». 462 ( 265-807 ), SG. to Mil. Dept, 15 1-49. 
'north of Fyzabad. 
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Mr. Terry has already a number to look after and if masons were only easily procurable 
in these parte he would finish those on hand quick enough and take up others in succession, 
but he is much cramped in this respect, as well as in procuring pre makers. ... We will, 

` however, do better as we proceed out of these horrid jungles. ... 

I have directed Mr. Terry to observe approximate angles at cadi of the towers as it is 
„finished to determine the nature...of the rays. ... The heighte..give sufficient scope for a 
clear view of the heliotrope and I dont think that any impedimenta need be apprehended?. 

He reports to the Surveyor General two weeks later that, 
from the 4th January when the operations were first started up to the 26th March when Bankatta 
station was fixed upon, ... no Jess than 17 rays have been cleared, ... four of which were through 
heavy forest and eight partially so; ... five days only to a ray. ... To make the connection sym- 
metrical with the Gurwani series I purpose proceeding shortly to the head of that meridian 
with an approximate survey to determine the position of Captain Du Vernet’s pointe. 

He tells Logan at the end of May that he was preparing to close work and march 
to Allahabad ; 

At Ganeshpoor and Majhsows arrangements were...made for raising the buildings this 
season. At the former station about 30,000 bricks have been made while at the latter about 
as many more, but...progress has been so slow from want of labourers that I have been com- 
pelled to order the stoppage of further labour and to burn such as are ready before 
leaving. ... The country hereabouts appears to be panic-stricken by the ravages of the 
cholera. ... From two or three casualties...the dread has spread abroad and my men...scarcely 
...make even a thousand a day. 

Cholera has been busy also in my camp but...only one case proved fatal, and that was 
the havildar of my escort, who was taken away in Jess than 12 hours. There was a case...8bout 
a couple of days ago, but the man has recovered and is now doing well?. 

Between 2nd January and 20th of May he had extended Logan’s series by 16 
stations selected, 32 rays cleared, and 12 towers built. He had fixed the positions 
of 104 villages by perambulator, and 31 villages and temples by intersection. In 
October 1848 he moved his party to the Hurilaong series [ 13 ]. 

Logan started season 1848-9 by rebuilding the summits of all Du Vernet’s 
towers to adapt them for the great 36-inch theodolite. He then marched eastward 
to complete and check up on Armstrong’s approximate series. To take advantage 
of the clear atmosphere of November he set up his theodolite at once over the 
ground marks of such towers as had yet to be built and 
was also fortunate enough to obtain observations to the snowy range at several of the principal 
stations, and succeeded in determining by symmetrical] triangles the beight and position of 
every prominent peak between the meridians of Hurilaong and Karara [ 84 ; pl. 3 f. 

By the end of season 1848-9 he had completed observations at al Armstrong’s 
stations, and brought his work up to Bahraich, just east of the Karara series and, 
writes the Surveyor General, 
as the party had suffered much in health, I ordered it up to...Masuri for the recess. Mr. Logan 
and all his party were much reinvigorated in health during this sojourn, and left me on the 
20th October to return to the terai. 

After completing the gap, ...Mr. Logan was instructed to employ the small remaining 
portion of the season in revising Captain Du Vernet’s part of the frontier esries which had been 
executed with an inferior instrument and exhibited wide discordances [ rv, 71; v, 16 j*. The 
large theodolite was put up at the station of Dadaora on the 7th December, between which 
day and the 4th April final angles were completed st 27 stations, a splendid season's work by 
which the gap was completely filled up. ... 

Owing to the arrangements which had been made, the party entirely escaped...the malig- 
nant jungle fever from which it had suffered so severely during the two former seasons. 

In the course of five seasons from 1845 to 1850, during which one season was 
devoted to Armstrong’s approximate work, Logan’s section had been carried from 
the Chendwar series on the meridian of Patna to Waugh’s connecting series through 
Pilibhit, whilst several minor series had been carried out by his assistants. The 
party was now moved to the Punjab to take over from Du Vernet the principal 
triangles of the North-West Himalaya series [ 36, 361, 393 ]. 


1DDn. 504 (134), 19-3-48. tib. (140), 21-548. *DDn. 502 (80), Report for Nov. 1848; 
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Just as Logan swung his Chendwar party westward into the longitudinal series 
during season 1845-6, so also did Walker swing the Maluncha party to the west, 
but without taking any observations other than those of the polygon at the head of 
the Maluncha series that was to form part of the longitudinal series. 

In October 1846 he started the extension towards the east through wooded 
country that still lay under flood-water as late as December. January 1847 was 
devoted to selecting a site for the Sonakhoda base-line which was to form one of 
the interior sides of the Ramganj polygon at the head of the Calcutta meridional. 
The party now being joined by Lane, Walker started observations from the 
Maluncha end!, but had only completed nine triangles when he collapsed with fever 
and bad to be carried to Darjeeling. On arrival there he was found to have died 
in the dhoolie, unknown to the bearers?. 

Lane took over charge and joined the Surveyor General in Sikkim on secondary 
triangulation for the fixing of positions and heights of Himalayan peaks [ 83 ]. 

Rossenrode, who had been working on minor triangulation to fix the Nepal 
boundary pillars, took over construction of towers and pillars of the base-line poly- 
gon. The angles of this Ramganj polygon were observed by Lane after measure- 
ment of the base-line, but were re-observed by Nicolson in 1855, owing to discre- 
pancies attributed to deflection of the towers? [ inf., 30, 106-9 J. 

The Maluncha party was now taken over by Renny and moved to Central 
India to take up the Great Longitudinal [ 37, 361 ]. 

To complete the gap now left between the Chendwar and Maluncha series, the 
Surveyor General brought up Peyton and his party from the Calcutta Meridional 
during 1848[15]. Peyton completed these 16 triangles between Muzaffarpur and 
the Kosi by May 1849, but had little success with the snow peaks [85]. He 
then handed over to Nicolson, and joined the headquarters office at Dehra Din, 
to assist Renny-Tailyour* with computations and re-observation of the triangles 
of Du Vernet and Waugh to the west [ 21 ]. 

Nicolson had been employed on minor triangulation to provide points for the 
revenue surveyors [119, 295-6 ]. After taking over charge he spent the first three 
months of season 1849-50 revisiting Peyton’s stations to observe the snow peaks*. 
Being free to devote his whole attention to the peaks he was able to take full 
advantage of three spells of clear visibility —a few days in early November—two 
weeks from 27th—and one week in January. It was mainly from these observations 
that the position and height of Mount Everest was eventually deduced [ 85, 92 ]. 

He then re-observed the double polygon at the head of the Maluncha series and, 
after minor triangulation to various places in Purnea District, withdrew to Monghyr 
for the rains. This re-observation confirmed the Surveyor General's suspicion of 
the stability of the towers ; 

Your revision of the double hexagon at the north extremity of the Malunch series increases 
the error. which is perhaps attributable to the towers having deflected. ... The...error of your 
double hexagon is precisely the same as the error in Lieut. Walker's observations with the old 
15-inch theodolite by Cary ( 156 J, but your angles differ widely from his [ sup )*. 

In October 1850 Nicolson took up work on the Parasnath series [ 15-6 J. 


SoNARHODA BASE 
To.balance the base-lines at Calcutta, Sironj, and Dehra Din, the Surveyor 
General decided to measure a fourth at the junction of the Calcutta Meridional 
with the North-East Longitudinal series, and in January 1847 inspected a site at 
Sonakhoda below the Darjeeling hill that had been selected by Walker. He saw 
the line marked out on the ground ; 2 


Jwith 15-inch Cary; assets., Lane, Wm. Rossenrode, Webb, Lawrence. Pcf. Voysey [m, 510). 
'GTS. n & Syn. xxxv (ix-1). *Thos. Renny added name—Tailyour—{from Nov. 1849 [379]. 
* with John Dunlop[ 419]. — * DDn. 816 ( 226), 2-7-50. 
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The towers at the ends of the base should be constructed early this season, so that they 
may settle down into a permanent position before the measurement commences. There will 
be two marks in the basement of each tower, and these ought to be very carefully adjusted over 
each other. ... I hope...that Mr. W. Rossenrode to whom you propose entrusting the building 

_will exert his well-known skill to produce towers worthy of the occasion. 

The towers were to be of burnt brick, pointed with lime mortar, of height 22 
feet including plinth. There was to be a pucka stairway for raising the instrument, 
and an arched entrance to an inner vaulted chamber protecting the lower mark- 
stone [ 106-7 ]!. The project was explained to Government ; 

The Great Arc and the Calcutta Longitudinal series have already been accurately tested 
by the base-lines measured on the Barrackpore road in 1831, in the valley of Dehra in 1835, 
and in the valley of Sironj in 1837. Consequently there now remains a single base-line to be 
measured at the north-east angle of the quadrilateral...whereby...all the intermediate triangu- 
lation will be duly tested and reduced to order. 

This base will at the same time furnish a proper point of departure for the future extension 
of the longitudinal series to the eastward through Assam, ... and fixed points will be furnished 
for incorporating the revenue surveys of the intermediate districts [ 295-6). ... 

A line 7 miles long has been chosen which possesses sll the requisite conditions for ensuring 
accuracy, viz., an extremely level and unbroken surface to measure over, and a position 8o 
situated with respect to the circumadjacent stations as to form symmetrical triangles there- 
with. ... The alignment and smoothing of the ground, ite division into sections for verifica- 
tion by minor triangulation, and the construction of suitable marks to define the limita...will 
occupy considerable time. ... 

I propose early next season to unite Lieut. Walker’s and Mr. Logan’s parties, which...will 
furnish nearly a sufficient complement of men for the purpose. Mr. Logan himself has been 
employed at the measurement of four base-lines and two of his sub-assistants have also had the 
advantage of previous experience [ 43 J*. 

The base-line apparatus has not been in use since 1840—41, at which time I was deputed 
to measure therewith the base...north of Bedar. It requires to be put in thorough order, ... 
for which purpose...the instiument-maker Syad Mohsin, should proceed to Dinapore, where 
I have fixed my depot at present. ... The Indian standards of measure and temperature are 
at present deposited in my office at Calcutta, and can most conveniently be brought up country 
under the care of Syad Mohsin’. . 

After Walker's tragic death, Rossenrode was made responsible for all preparations 
at the site, whilst the Surveyor Genera! took Lane and the rest of the party up 
to Darjeeling for observations to the snow peaks [83 ]. At the close of the rains 
Logan arrived with the base-line apparatus, and was joined at Sonakhoda by 
Lane’s Maluncha party. Thomas Renny cut short his furlough to complete a strong 
team for the measurement. 

Logan...was engaged with the Mathematical Instrument Maker...at Dinapore in putting 
the base-line apparatus in order, and training some of the sub-assistants to be employed in 
the measurement. He commenced his journey on the 16th October 1847, and after a very 
anxious and harassing march over bad roads, he arrived at the base-line on the 9th November. ... 

Captain Renny, who had returned from England at an earlier period than he otherwise 
would have done in order to be present at the measurement, joined me at Darjeeling on the 
1st November, and the whole party was congregsted at the base-line by the 22nd. ... 

The field work of the messurement occupied the whole period of daylight from sunrise to 
sunset, with exception of 2 hours in the middle of the day, required by the native establish- 
ment for their meals. In addition... had the current business of my office and medical 
duties of the camp to attend to, which were the more onerous on account of the number of 
cases of jungle fever[ 457]. ... I was generally active and continuously engaged from daybreak 
to near 12 o'clock at night. ... 

The compensation bars were compared 63 times at the middle, and 80 times after the 
measurement [ IV, 47]. ... After two days...dril! the measurement was commenced on the 4th 

' Decernber and brought to a successful conclusion on the 21st January*. 

The minor triangles of check and the principal triangles ofthe Ràmganj hexagon 

were then observed by Lane [ 19 ]* and later reobserved by Nicolson [ 19, 30 ]. 


1DDn. 492 ( 10-3), SG. to Walker, 6-247. ? Keelan & Thos. Olliver[ 1v, 53 n.2 55n.4 J. * DDn. 
462 (114-7 ), BG. to Mil. Dept., 18-247. *Waugh, Renny, Logan, Lane, Keelan, Thos. Oliver, John 
Roesenrode, Hennessey, John James, Lawrence, Haycock, Lavler, Mohsin Husain. * DDn. 462 ( 265-307 ), 
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There still remained the revision of the triangles between Dehra Dün and 
Pilibbit that had been observed by Du Vernet and Waugh between 1841 and 1844 
with smaller instruments [ 1v, 71, 473 J', and this was entrusted to Renny-Tailyour 
and Peyton during season 1850-1. Whilst Peyton modified the tower stations in 
the plains to take the 24-inch theodolite, Renny-Tailyour started from Banog and 
observed at several stations before handing over to Peyton in February [ 63 ]; 

I only commenced taking the angles at Banog 8.8. on the 23rd October!*. From Banog 
I proceeded regularly from station to station until I reached Dhela m.s. [rv, pl. 4] on the 
10th January, when heavy snow fell on the mountains and interrupted the observations. ... 
In the course of 5 or 6 days the lampmen managed to shew their signals, ... but Saunchalia 
being full a thousand feet higher, or upwards of 8,500 feet above the...sea, all access to it was 
cut off for nearly a month. H 

I had previously caused huts to be constructed, and wood stored at all these stations, 
and I bad ordered the Jampmen always to keep a month's supply of food by them. ... The men 
at Ghungti...had been provident, ...and the road to the station had not been much impeded 
by snow, but at Saunchelia the snow had fallen very deep, and two of the lampmen had been 
snowed up for 4 days with scarcely any food, and were only rescued by the energy of the 
messengers I sent. ... I had posted 4 men at Saunchalia but the day before the snow fell two of 
them came down the hill to buy food for the party and were afraid to go up again until my 
messengers arrived, and the men on the hill...were afraid or unable to venture down through the 
deep snow after making an unsuccessful attempt. 

Having taken all the angles at Dhela except those in connection with Saunchalia, I marched 
to Bagwara Tower Station to assist Mr. Peyton in completing the towers’. On the 9th 
February I made over charge to Mr. Peyton, and he took the remainder of the observations, 
visiting all the tower stations first, and ending with the hill stations of Birond, Saunchalia, 
Dhela [1v, pl. 4; v, 63, pl. 3 Jê. 


CONCLUSION 


Although the North-East Quadrilateral was the first figure of the Great Trig- 
onometrical Survey to be completed, yet the final reduction was left till last, for 
this had to wait for the revision of the Caleutta Longitudinal observations and the 
adjustment.of that series as part of the South-East Quadrilateral [ 129]. It was 
then recorded of the North-East Longitudinal series that it contained "some of the 
best work of the Indian triangulation. ... Mr. Logan's work of 27 triangles with an 
average triangular error of 0-28 in season 1849-50 being a very notable performance’, 

The same could not be said of the meridional series. Waugh’s preliminary 
reduction showed that there were many errors to be distributed, and several of the 
subordinate series came under suspicion. The instruments used on them had not 
all been of the best, and some of them, especially Karara, had been much inter- 
rupted and burdened by faulty work. The main defect, however, of this north- 
eastern grid was the weakness of the Calcutta Longitudinal series, and this was 
entirely re-observed between 1863 and 1868 [128-9]. In the latest classification 
these ten subordinate series have all been classified as of secondary order. 

At the time of the measurement of the Sonakhoda base, its height above the 
sea-level was deduced by barometer, and this was later adjusted to the value 
brought up by triangulation through the Calcutta Meridional series. This value 

‘was subsequently corrected by a matter of just over two feet after levels had 
been. run during 1848 by Hill from the Kidderpore tide-guage to the base-line 
towers on the Barrackpore road [71]. The heights then accepted by the Surveyor 
General for the two ends of the Sonakhoda base were 215-3 and 237-7 feet res- 

. pectively, and these values were used in computing the nw. Longitudinal series 
and the snow peaks, and gave the height of Banog 7454 feet® [66]. " 
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CHAPTER III 


EAST COAST & ASSAM 


South Maluncha Series, 1845-7 — Coast Series ; Hill d: Clarkson, 1847-52— 
Peyton 1852-5 — Strange d: Basevi, 1856-61 — Assam LONGITUDINAL: Du Vernet, 
1853 — Nicolson, 1853-6 — Lane, 1857-9 — Eastern Frontier, 1859-61. 


N 1844 the Court of Directors called for triangulation to be carried through 
Orissa so that the areas already covered by revenue surveys and remaining for 
topographical survey could be made available for the Atlas of India, and extended 

to link up with the surveys already carried outin Ganjam. They further suggested 
that the services of Thorold Hill would be of particular value from his local know- 
ledge of Goomsur [ Iv, 253-5 ]. 

The Surveyor Genera] thought that the Calcutta Longitudinal was of too poor a 
quality to serve as the basis of such an important series, which he recommended 
should start from the Calcutta base-line and follow 
the line of the sea-coast...through Midnapore and Cuttack until it forms a union with the term- 
inus of the Parasnath series [ rv, 59-61 ]. From thence continuing along the coast it would 
combine with the late Lieutenant Buxton’s operations, and proceeding by Jagannath it would 
finally connect with the operations in Ganjam [ m, 18-9 ; 1v, 253 ]. ... 

Moreover, a5...uniformity of system is indispensable to complete success, I would strongly 
urge...the benefits which would &ccrue from Captain Hill being ordered to join the G.T. Survey 
in Bengal for a season?. -> 

Hill was accordingly posted to the Great Trigonometrical Survey on 31st January 
1845, and joined the Surveyor General’s field headquarters at Allahabad for intro- 
duction to geodetic work. From Ist September he was posted to charge of the party 
recently employed on the Karara series, the designation of which was now changed 
to that of Coast Series [ 12, 361 P. 

As the best instrument available was an 18-inch theodolite that was hardly 
good enough for such an important work [ 156 ], the Surveyor General decided that 
pending the arrival of the new 24-inch theodolites Hil] should use this smaller 
instrument on a less important subordinate series ; 

Y am very sensible of the great advantage that. would be secured by making your triangu- 
lation originate at the Barrackpore base-line, whereby your operations would be rendered 
independent of the Calcutta Longitudinal series, and thus be entirely freed from the discrepancies 
inherent in that work. But, on the other hand, must be considered the difficulties and expense 
which attend trigonometrical operations in a flat wooded country...between Calcutta and 
Miduspore. ... Your work should, in the first instance at least, emanate from the most eastern 
` hill stations of the Calcutta Longitudinal series. ... 

Hereafter...your operations can readily be united with the Barrackpore base-line by means 
of a direct series passing through the Midnapore district, and the experience which you wil... 
have gained of trigonometrical operations in general, and the nature of the country in particular, 
will enable you to form such a junction much more advantageously. ... 

You will, therefore, proceed in the first instance to take up the side Susinia to Karasoli 
of the Calcutta Longitudinal series? and carry your triangulation southward along the meridian 
of Maluncha until you reach the coast. From thence your operations will tend to the south- 
west, ...in the direction of Cuttack [pl. 3]. 

Your principal series should be composed of a succession of quadrilaterals or...polygons... 
but, if...the country should in some places oppose invincible obstacles to...& double series, it 
will be better to revert for a time to a single one...than to delay the work. 
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After reaching the neighbourhood of Midnapore, it will be necessary to make arrange- 
menta for filling up the details of the country. ... As it is...laid down by the...Directors that no 
district which has once been surveyed in detail shall be resurveyed until all blank spaces are 
filled up, I have directed the Deputy Surveyor General to furnish for your guidanoe a map of 
the Revenue Surveys. ... These it will be your special duty to connect, with the view of furnish- 
ing the means for combining and adjusting [ 296]. ... 

The Parasnath Meridional series, ... which is situated about a degree west of the Maluncha 
‘meridian, bas been carried as far south as latitude 21° 28’ 26’, where it unites with the trian- 
gulation...by Lieutenant Buxton..... These...it will be your duty...to connect with your own 
triangulation [22]. ... As soon as you reach the coast it will be desirable to embrace the...op- 
portunity of verifying the heights...by reference to the direct level of the sea! [ 25-6, 71]. 

' Hill marched out from Allahabad on 6th October 1845 with Clarkson as senior 
assistant [ 12, 409 ], and by the end of June had carried an approximate series 
southward from Asansol, and observed at six stations ; 

l The route from Allahabad to Raniganj colliery on the Damudar River was surveyed [ 184-5 ]. 
... Observations for azimuth were taken [131-2]. ... The season proved particularly unfavour- 
able for the final observations; after being encamped at Sussinia hil) for upwards of a fortnight 
in the month of March, I left it without obtaining an observation, and proceeded to the 
southern stations where, the sides of the triangles being shorter, it was hoped that the helio- 
tropes or lamps might be visible. . 

The whole month of April proved equally thick and bazy, &nd on the 1st May the angles 
of one station only had been completely taken, and partly so at a second station. Rain falling 
early in May cleared the atmosphere, and during that month the final angles were observed 
at four stations. It was not until June, after the rains had set in that the final angles at Sus- 
sinia and Tilabani could be obtsined?. 

By the middle of February 1840-7, he had completed observations north of 
Midnapore and then, leaving those to the south for a future opportunity, switched 
his party to Calcutta to start on the Coast series. The country on the Maluncha 
line had been far from favourable ; 

For miles on either side of it is one vast forest, principally heavy tree (sal) jungles, and in 
the lower and cultivated parts so thickly wooded with large timber of mango, pepul, mawa, 
tamarind, blackwood’, ete., that it is more difficult and more expensive to clear a ray there 
than in the jungle itself. ... There are no hills or prominent eminences, but a continued 
Succession of gentle undulations which deceive the eye...and, all being covered with forest, it 
became a matter of great difficulty to ascertain which were really the highest spots [ 467-8 ]. ... 

The towers at Gap and Kukurinuni are round and built of sun-dried bricks, but experience 
has shewn me that there are great objections to this style of tower in the moist climate of 
Bepngnl, and I adopted a different plan...at Kolapani and Kalsilebanga where, timber being 
available for the expense of cutting it, I erected solid pillars with a broad base—something 
resembling an obelisk in shape—and built scaffoldings round them for the observatory tent. 
These pillars and scaffolds were erected at a trifling expense, about Rs. 60 each, and I found 
them steady and to answer the purpose in every respect [ 108 J*. 

The remaining stations of the Maluncha series to the south were selected by 
Hill during season 1849-50, but the building of the towers and observation of angles 
had to wait till Peyton completed them in season 1852-3 [26]. Owing to the 
inferior power of Hill's theodolite the results of the South Maluncha, as well as 
those of the South Parasnath, were excluded from the final reduction [ 129 J. 


Coasr SERIES: HILL & CLARKSON, 1847-52 


Starting in February 1847 Hill found the break-out of the Coast series 
a somewhat perplexing undertaking for, the base-line being situated on the north side of Cal- 
cutta,~ it was no easy matter to start the series symmetrically. ... To pass directly over the 
city would require a commanding station. 

Permission was obtained to establish such a station on the dome of La Martiniére 
College, which gave a fine view and formed a convenient point of the polygon 
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connecting the three lines of triangulation—the Calcutta Longitudinal—and Meri 
dional—and the Coast Beries!, 

Two old telegraph towers were adapted and new towers built [108] ; 

Although the towers...are from 80 to 90 feet in height, they were not found to be mutually 
visible until the rays between them were cleared, and so thick is the forest of fruit trees... 
that on the ray Nibria to Dilakoss it...was...necessary to fell 248 of various kinds, the greater 
number of which were cocoanut trees, a laborious undertaking, and sttended with consider- 
able expenditu e of money? [ 477 ]. 

In November 1847, after spending the rains again at Midnapore, Hill moved in 
to Calcutta to look to the platform and staircase on the Martinière dome, which 
were ready for him the following month when he took a series of observations to 
determine the error of the 18-inch theodolite. Three months later he received 
one of the new 24-inch theodolites by Troughton & Simms [ 148, 153 ], and took a 
similar set of angles for comparison. Alterations had now to be made to all the 
towers to admit the new theodolite, James being detached with carpenters and 
brick layers for the purpose. 

Considerable delay in the final work occurred at the base-line towers, first from 
Hill’s illness, and then from hazy and cloudy weather preventing the heliotropes 
being seen at the time of minimum refraction. 

There were continual difficulties—the clearing of rays—disputes over compen- 
sation—transport of materials, baggage, and the great theodolite—violent storms 
in the spring—cost. of timber and bricks, the latter being cheap at Rs. 2/8 a thousand. 
The ray La Martiniére-Samalia passed over the gardens and buildings of Alipore, 
and the Samalia tower had to be raised an extra three feet, which with the lopping 
of a few branches gave the visibility required. . 

The movement of camp across the country..was..not wholly devoid of danger. The 
transport of the 24-inch theodolite over rapid streams when only crazy boats were procurable... 
gave cause to considerable anxiety. When the party were encamped at Banibon the burst- 
ing of a bund suddenly inundated the country, and the whole camp was compelled to bave 
recourse to boats to remove to dry land severa] miles distant. 

A fierce nor-wester shortly afterwards blew the whole platform of the Banibon tower 
out of the masonry, ...and lodged it on the ground many yards distant. Fortunately no 
person was on the tower at the moment, but a heliotrope which had been left on the centre 
pillar was thrown off and crushed with violence. ... 

To avoid cutting more trees than were absolutely necessary, high masts were erected on 
the towers in advance, ... and a blue light burned at a previously determined time, which was 
observed...and the angle measured to a referring mark. Flags were then placed at daylight 
on the bearing thus ascertained, and the ray traced in the usual way. ... On one occasion, 
however, ... Mr. Nield..[ mistook ] a lantern at the mast-head of a ship at anchor in the 
Hooghly for a blue light burned at the advanced station. 

The number of trees felled during...this season amounts to 2908, for which compensation 
was paid amounting to rupees 933-7-6. 

The native establishment...has been very healthy during the past season’s operations. 
One man fell from a scaffolding and broke his leg below the knee. He was sent by water to 
my camp where the native doctor...reduced the fracture’. 

Towards the end of the season Hill went sick and the later observations were 
carried out by Clarkson. In all, nine principal triangles were completed, carrying 
the series as far as the side Mirzipur—Sarisal, astride the Hooghly above Diamond 
Harbour. The party took the field again on 27th November 1848, when Hill 
re-observed the vertica] angles at Mirzapur and Sarisal. 

Many troublesome and vexatious delays took place from the inundations having only 
partially subsided, and [ from] the deep mud which covered...the country which was not 
submerged [ 19 ]. Tbe mornings, evenings, and nighta at this period...are generally foggy, but 
the afternoons...are favourable for observing the vertical angles at Sarsia and Mirzapore, 
and discover theevident discrepancy in the observations of last season. This, it would appear, 
arose from...the ray passing close over a village, the smoke arising from which must have 
affected the observation at Mirzaporef, 
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This re-observation had to be repeated the next season, 1849-50, when Clarkson 
had great difficulty in getting the instrument carried across submerged rice-fields— 
across the Hooghly to Budge-Budge—over tidal creeks where bridges had been 
washed away—making only about six miles a day. He had to raise both towers 
before he could get vertical angles at the time of minimum refraction. 

James was employed on fixing semaphores and other navigation signals, 
observing “to blue lights burned over the staffs”. Nield was employed on build- 
ing towers, one of his troubles being “the quantity of salt in the soil, rendering it 
unfit for bricks". Some of the towers collapsed before they could be brought 
into use [108-9]. It frequently happened that when towers were revisited the 
following season the rays had been closed by the growth of vegetation, and the 
towers had to be raised and further height gained by trestles of 10 to 15 feet high. 

By the end of February 1849 the advanced triangles had been worked forward 
to make junction with Boileau's stations of the Parasnath series west of Balasore 
[ 1v, 60 J, and Hill now arranged for a connection to sea-level [23]; 

A graduated tide-gauge was erected south of Gangra about half-way between that station 
and Kedjeree, ... and with the assistance of Mr. Bedford, river surveyor [71], ... arrangements 
were made to register the rise and fall of the tide with regularity. ... 

By the 12th March my observatory was on the tower st Gangra for observations...for 
azimuth, but clouds...so effectually obscured the sky that...from the 20th March to the llth 
April not one regular set...could be obtained. ... The several! rays from Gangra were...being 
cleared,...and preparations were made to connect...Gangra with the tide-guage [ 71]. 

Work was held up by an outbreak of malaria after which 
the final angles at Sarisa were completed and the camp moved to Ramnagar. ... The 
weather grew daily more unfavourable ; heavy storms from the north-west accompanied with 
much rain were of frequent occurrence, and on removal to Natsal...a severe storm at night 
split several of the tents and did damage otherwise. ... Those who had been sick suffered 
relapse on their using much exertion. All idea of obtaining final observations was...reluctantly 
abandoned, and the party returned into quarters [ 26, 463 ]. ... 

The whole of the triangulation of the principal series to the junction at Nilgiri with the 
southern part of the Parasnath series is laid out, and there remains but one new tower to be 
built, and three towers now 20 feet high to be finished, exclusive of 5 towers on the Southern 
Msluncha Series to effect junction with the Coast Series! [ pl. 3}. 

During season 1849-50, Clarkson and James observed final angles along the 
coast, whilst Hill laid out the southern stations of the Maluncha Series [ 23 ]. 
Clarkson found it impossible to run ray-traces by perambulator in the swampy 
country of Hijli which was ‘‘interesected with rivers, deep muddy creeks and canals, 
‘and...with swamps and miry ground over which it is...unsafe to tread" [rv, 186 
n.4; V, 103-4]. Triangles were laid out by means of blue lights and bamboo 
masts as in Everest's reconnaissance north of Delhi in 1833-4 [ rv, 29-31 J. 

Again the field season closed with disaster ; in the middle of April 1850 
sixteen men with the native doctor were prostrated by the fever peculiar to this marshy country. 
Mr. Clarkson was about to remove the sick to. higher ground...when a fearful cyclone...swept 
over the country, utterly destroying his camp and spreading devastation. This was the 
famous circular storm or tornado of 27th April 1850 which was so dreadfully destructive’. The 
wind blew with great violence for 10 hours, ... with rain and severe gusts. The river swelled, ... 
overflowing its banks and, the bunds breaking, the country became submerged. The camp 
was inundsted and most of the tents were split to pieces and blown away. 

The instrument had & narrow escape from destruction. ... The private equipments of the 
party were completely destroyed, and obliged Mr. Clarkson to leave the field’. 

By March 1850 Hill's health had so deteriorated that he took ‘eighteen months 
leave...to sea”, leaving Clarkson in charge. During season 1850-1, Clarkson con- 
nected-his vertical angles to the tidal station near Kedgeree [ 71 ], and with but 
two assistants! carried the main approximate series, to just short of Balasore 
across the thickly wooded banks of the Subarnarekha; the clearing of one ray 
alone took 28 days. x 
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In his instructions for the future conduct of the series, the Surveyor General 
directed that it should follow the seaward flank of the hills, allowing occasional 
single stations in the plains. Frequent connections were to be made with Saxton’s 
topographical triangulation and with Snell’s triangulation to the south by occupy- 
ing identical stations whenever possible. Secondary triangles were to be thrown 
out to pick up cities and towns, lighthouses, and temples, and to connect up the 
revenue surveys. 

He showed little sympathy for the disasters that had forced the party to break 
off field work so early as April two seasons in succession ; 

The lateness of the rainy season in Bengal and Orissa [52 n.5, 463 n.5), the inundations 
and pernicious climate, sre the cause of the Coast Series party taking the field two or three 
months later than [ other ] branches of the Survey. ... Last year you not only took the feld 
after every other party, but returned to. quarters bofore they did. 

It appears that a few men fell sick and 2 died, which out of a party of 200 people including 
followers seems far from surprising. The mortality in cantonmenta might have been far 
greater, and it is altogether illogical to ascribe such casualties to exposure in tents. ... In the 
spring season sickness frequently prevails, and afterwards subsides as the hot weather sets in. 
I am not at a)l satisfied of the necessity on your part of leaving the field last April, and, as it 
was a point of vast interest and importance to have closed your work on the Parasnath 
Series stations, I was grievously disappointed at your not doing s0 [ 367 ]. ... 

At the close of next field season your party will not return to Midnapore, but will proceed 
to...monsoon quarters at Cuttack or Pooree!. 


Coast SERIES: Peyron, 1852-5 


At the end of 1851 Peyton was deputed from Dehra Din to visit the party and 
then ordered to assume charge from 1st February 1852. There had been trouble 
with the lay-out of the hill stations beyond Balasore; the assistants were inex- 
perienced. Neither Hill nor Clarkson had sufficient experience to make & success 
of the very difficult conditions that faced them, and the repeated occasions when 
it was found necessary to raise the height of a tower at the last moment, or when 
towers had been built in unsuitable positions, showed serious lack of forethought. 
"The Surveyor General was surprised to learn of the 
immense quantity of work..on hand to complete the connection with the hill stations. I 
had formed an impression from previous reporta that the whole of the plan work had been 
iaid out—towers built—and rays al! nearly cleared. I am disappointed to find...such un- 
favourable circumstances, several towers being wanting, and rays uncleared and undeter- 
mined. ... No part of the series can be said to be ready for final observation. ... 

The extremely slow progress...is mainly attributable to want of system in laying out the 
work regularly and steadily. In no other series have the sites of towers long established and 
built required to be changed. ... In the swampy forests of the terai...the seasons have been 
equally limited by sickness, ... but the progress has been greater because the work has been 
systematically laid out without...perpetua] countermarching, changing, and alterations’. ... 

The difficulties caused by injudicious selection of stations have originated in taking every- 
thing for granted. ... It was a rule with me not to observe a single final angle until six approxi- 
mate triangles had been laid out in advance. ... Without a regular ray-trace, however, it is 

- impossible to make the best selections and avoid obstructions, nor should a ray be cut, ora 
tower built, until the Surveyor has gone over every foot of the ground [ 61, 100-2 }. ... 

Much reliance cannot be placed on the [ height ] values brought forward from the last 
sea-level reference. A fresh datum should...be taken up at Balasore, or any convenient place 
so that the heights of the hill stations may be accurately fixed? [ 23, 71 ]. 

Under Peyton’s charge, season 1852-34 was devoted to clearing up the work that 
still Jay in the low country north of Balasore. The Maluncha and Parasnath series 
were at Jast linked up, and eleven triangles were completed during the season. ^ A 
start was made in Jaying out stations in the hills to the south. But it was a disas- 
trous season for sickness, with twelve deaths, five from fever, and seven from 
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cholera. Clarkson had to take sick leave tosea. Peyton concluded that field work 
would have to be restricted to the three months January to March’. 

During season 1853-4, a tide-gauge was set up near the mouth of the Burbaba- 
lang River, free from disturbance from either river or tidal current. Observations 
were taken for five weeks, and the gauge connected to the triangulation [ 71 ]*. 

The main series now ran through the hil] tracts of Mayürbhanj and Keonjhar 
states west of Balasore and, thróugh the greater part of Orissa, lay up to fifty miles 
inland from the coast. Both main and advanced parties made early retreat to 
Cuttack on the outbreak of fever ; 

The hilly portion...was found wild in the extreme, and very thinly inhabited, the latter... 
attributed to the devastation caused...by the wild elephants which seldom allowed the ryot 
to reap his fields. Travelling was found very difficult and hazardous, clothed as the country 
is in impenetrable primeval forests. We had to cut our way through, ... and generally more 
days were consumed in marching from one station to another owing to the circuitous windings 
...than in finishing with the observations?. 

For season 1854-6 the party was strengthened by the posting of William Rossen- 
rode [ 45n.2, 100 ], who took over the approximate series and carried it about 120 
miles south from the neighbourhood of Cuttack to south of Gopálpur where the hills 
closed in on the coast; his right flank lay in the rough hills of the Khonds [ 176 ]. 
Clarkson reconnoitred a secondary series to connect Sambalpur on the west [ 28 ]. 
Peyton advanced the final observations as far as Cuttack, but was again hampered 
by sickness, and had barely two months at work ; 

By the beginning of March...it was a matter of difficulty to single out the individuals who 
had escaped the ravages of fever. Old veterans reckoned proof against jungle fever were laid 
prostrate by it. ... After...observations at...Cuttack Fort station it was found impracticable to 
continue out longer on field work. Both Messrs. Clarkson and Rossenrode experienced the 
same disasters! [ 465 J. 


Coast SERIES: STRANGE & BasEvi, 1856-61 


Peyton was now over fifty years of age, and after three very hard seasons in this 
pestilential climate asked permission to resign. Alexander Strange, who had com- 
pleted his formidable task across the desert to Sind ( 38-42 ], relieved him in January 
1856, just south of Cuttack. Taking over in such utterly different conditions, and 
facing a particularly unfavourable season, it is not surprising that he made but little 
progress before closing work by the 15th May. 

I entered on the field duties at Doodus hill station® on 8th January. ... Mr. Peyton re- 
mained with me...and rendered me the most valuable assistance in examining, clearing, and 
adjusting the instrument...during 9 days. Mr. Peyton's health whilst at Doodua m.s. being far 
from good, ...[ he] took his departure...on 22nd January, but not before he had informed 
me fully regarding every branch of the undertaking. 

Strange had the platform reconstructed in lime instead of mud. ‘Lime was 
procured from Cuttack, and...a new platform was built..under my own eye, the 
stability of which was found irreproachable” [112]. Secondary stations and 
points also required attention ; 

Either the mark was faintly engraved or it was on a small loose stone, or the pole was a 
mere bamboo, or there was no pile of stones, or no brush, or the top of the hill was not thoroughly 
cleared. ... The detention at Doodua...occupied 17 days. 

After seven days at the next station it took five marches to reach Chanchania, 
only 19 miles away “which may give some idea of the obstructions to travelling "'. 
Dissatisfed with his triangular errors, Strange returned to Doodus for another 
nine days, during which there were ''four very severe equinoctial gales" with 
enormous hailstones...3 inches in diameter*. ... The instrument was packed up four times...in 
consequence of threatening weather, ... generally...at the best time for observing. ... A haze.:. 
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gradually extended over the whole country. Neither our heliotropes nor our lampe could 

penetrate this haze for 11 days, and...I did not obtain a single terrestial observation. It 

was generally clear however overhead, -. B0 the time was not altogether lost, 

for he instructed his recorder in making astronomical observations and designed 
‘a new slow-motion apparatus for the 24-inch theodolite”. 

The jungles began to burn. We were on one occasion...up the greater part of the night 
diverting the fire from the tents. The next day, when the wind lulled, I Jed 4 line of fire 
round the whole encampment...and...we had no longer anything to fear [ rv, 69-70 J. 

At the next station it took 19 days to observe only two principal angles. At 
Dhanai, about ten miles north of the Chilka Lake, erratic refraction at midday 
frequently caused heliotropes to subtend from 20 to 30 seconds ; in the morning 
they were sometimes fit for observation, though never steady or well-defined. 
Strange took a gloomy view of future progress ; 

I cannot concur...in believing that the Coast Series will soon emerge from those difficulties 
and impediments that have hitherto retarted its progress. ... The country traversed by me 
this year is perhaps the most favourable that we shal] for severa! seasons meet with, ... a mere 
oasis in the desert of unpeopled jungle and hills. Mr. Rossenrode reports that next season’s 
work will lie in a tract without roads and almost without population ; ... a mere sea of bamboo 
jungle, nearly impenetrable. The hills are high and the passes are few. ... 

I was, perhaps, in as healthy a tract this year as is to be found on this side, and yet sickness 
set in steadily towards the end of January, never left the camp, and at times nearly disabled 
it. I believe that there were not more than four individuals of the party, of whom I was one, 
who escaped fever, and the greater number had more than one attack. ... 

I do not at all mean that I expect the series to creep on in that snail's pace at which it 
advanced during the late season. ...trust...no future year will exhibit so sorry an outturn!. 

Rossenrode had pushed the approximate series forward beyond Vizagapatam 

“with the spirit and success for which that gentleman is justly famed”, but at the 
start of season 1856-7 a warning was received of tribal disturbances in the Ganjam 
hills south of the Chilka Lake, and he went forward with a strong escort to re- 
arrange the triangles as a single series. 

By the time Strange had brought his observations to the Ganjam border his 
party was riddled with sickness. Seven men had died of cholera, and practically 
all were saturated with fever. Eventually he succumbed himself, and was forced 
to take long leave to the Nilgiri hills [ 379 }*. 

Clarkson completed his secondary series to Sambalpur, staying out till June [27]. 
A minor series running northward along the Orissa coast from the Chilka Lake has 
been started by Charles Shelverton, and this was now taken over by the topographi- 
cal parties under Saxton and Depree, who were unable to continue their programme 
towards Sambalpur on account of local disturbances [ 173-4 ]. 


During season 1857-8 Clarkson carried observations six triangles to the south 
before going back to revise his work because of large triangular errors which heattrib- 
uted to a defect in the theodolite. The Surveyor General considered this a great 
waste of time, especially as there was no apparent improvement in results. He 
ordered that the series should revert to the form of polygons and quadrilaterals 
where the hills swung away from the coast. 

Starting season 1858-9 with a new 24-inch theodolite [ 154 ], Clarkson extended 
the main series from Berhampore to the neighbourhood of Chicacole, having only 
two assistants posted from Saxton’s party ; Rossenrode had been transferred to 
Assam’. Strange resumed charge in August 1859, and during season 1859-60 
brought the series down to Vizagapatam, where he established a tidal station; 
Clarkson extended the approximate series to Nalakonda, some 35 miles west of. 
Vizagapatam*, whilst Ellison and Howard rans minor triangulation along the coast 
line started southwards from Ichhapuram near Berhampur. 

. Having been now promoted regimental major, Strange had to revert to military 
duty, and handed over to Clarkson on 9th August 1860 [382]. Pending the arrival 
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of Basevi, Clarkson completed the tide-gauge at Vizagapatam, and recorded two 
months tidal observations’. 

Bagevi took charge on lst December 1860, the series being now renamed the 
Madras Meridian and Coast series. By June 1861 he had completed observations 
to complete three polygons and one quadrilateral, having crossed the Godavari 
at Rajahmundry and swung away from the coast towards the Madras meridian. 
Clarkson carried the approximate series forward to the Kistna, and Howard oon- 
tinued the minor series along the coast as far as Cocanadsa?. The base-line near 
Vizagapatam was measured at the end of 1862. 

Commenced by Hill in 1847 the Coast Series had been brought some 600 miles 
to the Godavari by 1861. It had been taken through the flat, thickly populated, 
creek-intersected, plains of Midnapore, and then through the deserted hilly jungles 
of Orissa and Ganjam, al] teeming with malaria and dysentery, and cursed by 
a pestilential climate. Officers, assistants, and followers were continually sick, and 
frequent transfers were necessary. Clarkson had richly earned his pension in 1864 
having had but three months leave in some twenty years [415-6]. 


AssAM LONGITUDINAL: Du VERNET, 1853 


During his stay in Darjeeling for the rains of 1847 the Surveyor General laid 
plans for extending the North-East Longitudinal series eastwards into Assam. 
He first consulted Francis Jenkins, Agent to the Governor General for the North- 
East Frontier [ rv, 449 ], and Thomas Fisher, who had for many years been surveyor 
in Sylhet and Cachar [ ur, 447-8 ]. He concluded that whilst the first hundred 
miles would run through Cooch Behar and north Bengal— dead-flat country as far 
as the great southward bend of the Brahmaputra—triangulation along that river 
would be facilitated by the isolated hillocks that are a feature of lower Assam’. 

In October 1852, having completed the North Parasnáth series, Nicolson 
marched his party up from Monghyr to the Sonakhoda base to start the new longi- 
tudinal series from the Ramganj polygon atthe head of the Calcutta Meridional 
series [16 ]. He began by observing an astronomical azimuth at the north eud of 
the base, but got no further when his party was prostrated by fever. 

On Ist January 1853 he was relieved by Du Vernet who had been selected for 
permanent charge, and at the end of the month the party was inspected by the 
Surveyor General who directed that across the flat country the series should consist 
of a chain of hexagons and pentagons, with sides about 11 miles long, and 
towers about 25 feet high. Early in May Du Vernet brought the approximate series 
eastward to beyond Cooch Behar, having observed at three stations, including two of 
the N.E. Longitudinal. Work had been hampered by fog and fever and, writes 
Du Vernet, 

I could make little progress on account of the unfavourable state of the atmosphere. ... The 
heliotropes did not become intersectable until late in the evening. Nothing but a full helio- 
trope could pierce the thick atmosphere, and the sun near half-an-hour before setting became 


obscured in mist, ... 80 that about an hour each day remained for work. ... At night the lamps 
were not visible, and in the evenings they were only occasionally intersectable for half-an- 
hour after sunset. ... On few occasions wes I able to work for a longer time, but often lost 


the observations altogether. It is very distressing and trying to the patience. ... 

The approximate work was not fairly commenced until January, and at that time near 
fifty men were on the doctor's list*. 

The Surveyor Gencral thought that field work had been broken off too early— 
atmospheric conditions generally improved during May and June—and that Darjeel- 
ing or Gauhati would have been more accessible for recess. Du Vernet replied 
that Dacca was reasonably accessible by river and far more agreeable to his followers 
than Darjeeling ; he had not closed work until the start of the rains and he definitely 
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objected to working through “the height of the monsoon; ... I do not think 
that four months was an over-long time for laying out 22 triangles, building 
12 towers, and cutting 31 rays" [ 369 ]!. 7 

He complained of his theodolite, Waugh’s 24-inch No. 2, but the Surveyor 
General pointed out that it had been successfully used—at onetime or another —by 
Logan, Strange, and Renny-Tailyour, the last-named having reported it "hardly 
inferior to the Great Theodolite" [ 21, 148, 153]. He called for a copy of Du Vernet's 
angles at his three stations and sent them to these three officers for comment. As 
all three, without mutual consultation, reported them unfit for principal trianguls- 
tion’, the Surveyor General insisted on Du Vernet’s resignation [ 394-5 ]. Nicolson 
was directed to resume charge. 


Assam : Nicotson, 1853-6 


Before the start of season 1853-4 Waugh impressed on Nicolson that 
the Assam Longitudinal series is essentially a work of the highest order, not only for its groat 
length, but also on account of the number of subordinate series that will depend on it. I... 
enjoin upon you to bestow the utmost care and refinement possible. ... I would also direct your 
earnest attention to the importance of always keeping your approximste party well ahead’. 

Charles Shelverton took the approximate series forward to the Brahmaputra, 
laying out a series of hexagons, with a total of 23 tower stations in the plains and 
7 hil! stations along theriver. He had to break off early in May with his whole 
detachment down with fever. He was again unfortunate the following season, 
erecting only seven more tower stations. 

Nicolson himself found much to be done on Dv Vernet's line before observation 
could be started. Rays had to be re-cleared ; towers had collapsed and had to be 
rebuilt on a different design. In both seasons a civil official was deputed to settle 
compensation for the clearing operations. 

Of the towers...constructed during the previous season, those which were made entirely of 
brick had fallen down, and...others built partly of bricks and partly of earth supported by 
wooden piles, although standing, were neither trustworthy nor of sufficient height to enable 
the vertical observations to be taken at the proper hour of the day. ... 

[ For the new towers] the bricks used in the building of the pillars were excavated from 
old ruins 8s, partly owing to the unsuitableness of the soil, partly to the moist character of the 
atmosphere, but chiefly to the uncertainty of procuring a regular supply of coolies, ... it was 
found impracticable to follow the usual course of making them on the spot*. 

He could not start final observations before the middle of March, and had 
first to re-observe Du Vernet’s angles. Though he had only completed five stations 
by the end of April he held on till the rains cleared the air and by mid-June had 
observed at eight more stations, forming one double and one single hexagon, before 
retreating to recess quarters at Darjeeling. 

From an examination of Lane’s observations of the Ramgan} hexagon at the 
Sonakhoda base, the Surveyor General suspected that there had been some settle- 
ment and deflection of the towers which were of the solid type [107]. For season 
1854-5, therefore, Nicolson was directed to repair those towers that required it, 
and to reobserve all the angles affected, as well as those connecting the Assam 
series [19]. This took him nearly five months, and then by the end of June 1855 
he extended the main series by two more hexagons to cover Cooch Behar. 

During season 1855-65 Nicolson himself took charge of the forward work, and 
with some re-arrangement of Shelverton's lay-out carried the approximate series 
beyond Goülpàra: He then started final observations near Goalpara, intending to 
complete the hilly tract before working westward to meet his earlier work at Cooth 
Behar. At his third station he and the whole of his camp were prostrated with 
fever, and on the 14th May he started back to recess at Darjeeling. 


! DDn. 602 (165), Du Vernet to SG., 25-86-53. * DDn. 569 ( 9), Renny-Tailyour to BG., 8-8-53; 
591(332), BG. to Du V., 22-9-53. ! DDn. 604 (70), 2-12-53; cf. 547 (218), EG. to Mil Dept., 7-2-54. 
4GTB. vin & Syn. xxr ( vi-X ). * Arsts., Thos. Berrill, Chas. Bbelverton, Deveria. 
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There was not & man in the whole establishment...who did not feel himself completely 
broken down in health. ... Shelverton had to take six months leave on medical certificate, at 
the expiry of which he was transferred to another part of India [ 51 n.3] ... Berrill and 
Deveria resigned. ... Nicolson...felt unequal to...another field season’. 

Charles Lane was deputed to take over charge [ 50, 415 ]. Leaving Dehra Din 
with two assistants? he reached Goalpara on 12th January 1857. Meanwhile 
Nicolson had taken the field, and started to re-clear the rays in the region of Dhubri- 
ghat, and to rebuild a number of towers that had collapsed during the river floods. 
He then started observation of angles, but went down with fever at his second 
station, and had to be-varried in to Goalpara where he handed over to Lane on 
13th January. Taking the first steamer down the river to Calcutta, he sailed on 
furlough to England. 


Assam: LANE, 1857-9 


Lane kept the field right through from January to July 1857, and by remarkable 
perseverance carried observations from Cooch Behar to Goalpara, in spite of heavy 
rains. William Dyer extended the approximate series towards Gauhati before 
repeated attacks of fever compelled him to take sick leave. Recess was spent at 
Dhubri Ghat where the party was joined by Dr. Lee as medical officer [ 461 ]. 

Being delayed by the difficulty of obtaining khalasis and other followers, and 
by alarms about the approach of a body of mutineers from Dacca [ 482-4 ], the 
party did not take the field till the end of December, and had made but little pro- 
gress before retiring into recess at Goàlpara at the end of April. As Dyer's health 
showed no signs of recovery, he was replaced by William Rossenrode from the 
Coast Series [ 28, 99 ], an experienced and indefatigable surveyor who had proved 
his worth in the Bihar tarai—the deserts of Rajputana and Sind—and the hills of 
Ganjam. He now proved a tower of strength on the eastern frontier. With his 
assistance Lane brought the triangles to just short of Gauháti. Work was closed dur- 
ing April and the party moved to recess quarters at Cherrapunji in the Khasi Hills. 

Lane's health had been considerably shaken during the last three seasons, and 
he handed over to Rossenrode on taking four months sick leave from November 
1859. Rossenrode was preparing the extension of the longitudinal series up the 
valley when he received orders to break off and start at once on a new line running 
southwards across the Khasi Hills to Sylhet [ 2, 362]. 


EASTERN FRONTIER 1859-61 


Lane bad been pressing the immense difficulties of carrying on the main longi- 
tudinal series up the Assam valley, and through the heavily wooded hills to the 
south of the Brahmaputra. There were exceptional difficulties in obtaining trans- 
port, and the heavy expense incurred by all officers called for special increase of 
allowances. The country was most unhealthy, and the whole establishment was 
continually liable to fever. But almost the greatest difficulty was the impossibility 
of finding labourers or recruiting survey followers from the people of Assam. 
Suitable men of energy had to be imported from Hazaribagh or other distant parts. 
Lane supported his recommendations by letters from the civil authorities ; 

‘You would nowhere experience so much difficulty in prosecuting...your survey as in Assam, 
not only from the nature of our hills and forests and the unhealthiness of the climate, ... but 
from the great aversion of almost all classes of Assamese to act as coolies. They have been 
rendered so independent from the great demand for their labour at the tea plantations that 
they will not take any service but such as is most agreeable to them, and I fear your work is 
not such as they like, and we cannot compel them to labour, even for Government [ 454 ]. 


GTS. vin & Syn., xxn ( ix-x ). 1H. Beverley & Wm. Dyer. 
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‘Supplies for your people will not be one of the least of your cures and difficulties. The 
country now before you for the next season's work is a still more difficult one than any you 
have yet encountered, and you must go prepared with everything. You will not be able to 
depend on the villages for anything. The population is very scanty, and more uncivilized 
than any you have yet met with [ 461-2 ]!. 

The Surveyor General suggested that, as an alternative to incurring expense on 
the longitudinal series, the party might work on one of the meridional series east. 
of Calcutta that was planned for the future. Government was in no position 
to increase its financial obligations, and accepted the proposal to divert the party 
to a less expensive area. Even though orders had been requested by telegram, 
decision came so late that the Surveyor General decided to keep the party on the 
Gauhati meridian running south through Sylhet, and his orders to this effect, 
reached Rossenrode on the 5th December. The new series would fix 
Cherra Poonji, the stations on the road from Gauhati to Cherra, Sylhet, and Jaintia. ... 
The principal series should be a euccession of polygons or quadrilaterals. The Khasi hills are 
extremely favourable for triangulation, and remarkably healthy. ... Sylhet and Jaintia are 
free from difficulties and insalubrity. The work is in the vicinity of your monsoon quarters, 
and there will be no delay in reaching your ground’. ` 

Rossenrode promptly called in Beverley from reconnaissance up the valley, and 
together they laid out the first hexagon southwards into the Khāsi Hils. Then 
whilst Beverley continued the approximate series through Cherrapunji Rossenrode 
returned to Gauhāti to start observations. Lane resumed charge on 14th March?. 

There was much delay during 1860 from the unsettled state of the country. 
Insurgents from Jaintia were marching on Cherra, and troops were out to deal with 
them. Rice could not be obtained in the Khasi villages, and had to be brought up 
from Gauhati or Cherra. Labour was almost impossible to obtain owing to the 
demands of the military engaged against Jaintia. 

The rheumatism this season has been very severe owing...to the want of animal food, to 
the use of hardly any clothing, to the bleak winds, and to getting wet constantly from rain on 
the line of march. There were no fewer than ten cases of this malady among the establish- 
ment on arrival in quarters‘. ... 

The obtainment of coolies through the civil authorities has been stopped...for all persons 
indiscriminately. ... Hire has risen some 50%, coupled with the greatest difficulty in procur- 
ing them. In the district of Sylhet coolies for tower building are reported by Mr. Rossenrode 
io demand 8 annas each per diem, and he has been obliged to entertain Cossyahs on monthly 
wages for the purpose®. 

In consequence of a recent prohibition regarding impressment of coolies, although the 
majority of the Cossyahs are porters by trade, great difficulty and..delay were experienced 
in procuring these people. ... They were eventually obtained from the Rajah...as a personal 
favour through an influential Cossya sirdar, ... who was subsequently entertained on monthly 
pay, as well to facilitate our intercourse with the people...as dubash, or interpreter? [ m, 410- 
11; V, 39,174, 477). 

During season 1860-1 Lane had employed one of his junior assistants, De Souza, 
who had been with a topographical party in Orissa [422], in making a topographi- 
cal sketch? of the Khasi plateau, hitherto mapped only from casual route surveys 
[1v, 446, 464]. Though this had been done at a suggestion from the chief 
draughtsman at Calcutta, the Surveyor General, Waugh, considered it a misuse 
of atrigonometrical survey officer. On the other hand the Assam Government were 
delighted. Their summer quarters had long been settled at Cherrapunji, but they 
were planning a move towards Shillong. The Deputy Collector had told them that 
Mr. Lane produced a most beautifully executed topographical map of the country: extending 
from Nunklow? to the foot of the hills at Terriah Ghaut, ... an area of 1,000 square miles. ... 
If he obtained a sum of only 1,300 rupees for contingent expenses, and the loan of an additional 
assistant from one of the other survey parties within the next two years...he would...be able 
to complete an entire topographical survey of tbe whole of the Khasi and Jaintia Hilla!^, 


1DDn. 702( 74), Jenkins to Lave, 304-59. *DDn 65 (35-41), EG. to Lane, 14-11-59. — *GT&. 
vimm; Syw.xxi(ii-v—w ). ‘DDn. 63 (54), Lane to SG., 21-5-60. Sib. (77) 1-12-60. *jb. ( 98-100 ). 
8—6—61. Ton 3-inch scale. * DDn. 65 (63), SG. to Lane, 11-12-80. * Nongkhlao [ rit, 64, 529 }. 
1 DD». 61 (67), 19-7-61. 
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Plate 5 GREAT TRIGONOMETRICAL SURVEY OF INDIA. 
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Walker, now Superintendent of the Trigonometrical Survey, had no officer 
he eould possibly spare for such employment, and Thuillier who had become 
Surveyor General told Government that though Lane could not take up the full 
survey of the Khasi Hills, he had been authorised 
as a special case to complete the rough sketch he has already commenced, if the local authorities 
are stil] anxious for such a survey, and are prepsred to accept its doficiencies. ... I have recom- 
mended him to take a planetable himself, and share the topography with Mr. D’Souza, leaving 
to his assistants, Mesars. Rossenrode and Beverley, the conduct of the principal! triangulation’. 

By the close of season 1860-1 observations on the principal series had been 
completed down to the Surma valley, whilst an approximate branch series had 
been carried east to Cachir. Work was interrupted during March and April by 
heavy thunderstorms ; 

The roof of the Sylhet mission house, a strong and substantial bungalow, was blown 
bodily away. The whole of the bunder bazar on the banks of the Soorma was utterly 
destroyed, and no vestige of it left. Some new sepoy lines were likewise blown uway?. 

By the time the party returned to recess at Cherrapunji, the whole plain below had 
become a vast sheet of water. 

Lane carried on the Eastern Frontier series southwards towards Chittagong 
till he handed over charge to Rossenrode in 1865. 


! DDn. 6 (170), SG. to Mil. Dept., 26-10-61 ; cf. 29 (97 ), to aco. Ner., 26-6—61. * DDn. 63 ( 98- 
100 ), 8-6-61. 


CHAPTER IV 


NORTH-WEST QUADRILATERAL 


Norru-West HiMALAYA LONGITUDINAL ; Du Vernet, 1847-50 — Logan, 1850-2 
— Great LONGITUDINAL, 1848-53 — BasEe.liwzs ; Chach, 1853-4 — Karachi, 
1854-5 — Great INDUS SERIES, 1852-6 — 18560-60 — INTERIOR SEBIES ; Rahum, 
1852-3, 55-7, 00-3 — Gurhagarh, 1847-9, 58-62 — Jogi-Tila, 1853-7, 62-3 — 
Sutlej, 1860-3. 


N March 1846, following the first Sikh war of 1845-6, the British took posses- 
| sion of the Jullundur doàb which lies between the Beas and Sutlej rivers, and the 
rest of tho Punjab became a “protected territory ", with a British Resident at 
Lahore[2,7, 269). In November the Surveyor General was called on to arrange for 
“a chain of triangles to be stretched to the north-west as far as British influence will 
admit"! As the Bengal parties of the Great Trigonometrical Survey were 
fully engaged on work to the east, this new work could not be undertaken until 
after the rains of 1847, when Du Vernet’s party, which had just completed the 
Gurwàni series through Gorakhpur, was moved to Dehra Din to start a new longi- 
tudinal series running west from the Great Are [ 12 ]. 

Du Vernet had considerable survey experience not only on topographical survey 
in hilly districts in Madras and Hyderabad, but also since 184] with the G.T.s., on 
the North Connecting series through Garhwa] and Kumaun, and on the Karara and 
Gurw4ni meridional series [ rv, 71 ; v, 11-2 ]. 

The Surveyor General planned a four-sided figure of triangulation with the 
Great Arc on tbe east, the North-West Longitudinal on the north, the Great Longi- 
tudinal on the south, and the Great Indus series following that river on the westt. 
Each of these was to be measured with the highest order of accuracy, with the best 
available instruments, and to close on measured base-lines [149] ; 

Lastly we have the subordinate meridional series. These are in the nature of filling-up 
operations and any errors generated on them, being detected by the longitudinal series on which 
they depend, can easily be dispersed [ pls. 3, 5 F. 

The first to be put in hand was the North-West Himalaya longitudinal] series, 
starting from the side Amsot—Banog astride the Dehra Din base-line, and closing 
on a new base-line to be measured in the Chach valley near Attock [ 42-3; pl 7 Jf. 
It passed along the foothills through Sirmür and Nàban into Hoshiarpur and 
Kangra, and then through Jammu and Rawalpindi. 

It was decided that a 3-ft. theodolite would be too cumbersome for transport in 
tbe hills, and that the new 24-inch by Mohsin Husain would be more suitable. 

The experiments...shew that angles measured therewith can be relied on to less than half 
a second [ 149, 152]. The azimuth circle is a beautiful specimen of Messrs. Troughton & Simms 
hand division, and the telescope is extremely clear and capable of being used with a power of 
70 for...terrestial objects. The vertical circle is also very superior, and as I intend that the... 
principal triangles shall be disposed in polygons and quadrilaterals, I have no doubt that the 
work will take rank as a geodetic undertaking of the first order® [ 152-3 ]. 

The Surveyor General writes to the Resident at Lahore ; 

I have directed Captsin Du Vernet to break ground early in October at the Dehra Dun 
base, and carry the principal triangulation forward with vigor. He may, therefore, be ex- 
pected to reach the Sutlej in the spring of 1848. ... - 


1DDn. 461 (113), from oc.'s Camp, 28-11-46. — xw. Quad.; GTS. 1(12-4);ni. ° DDn. $5 
(523-52 ), BG. to Rivers, 7-10-47: GTS. rv (4-5). ‘xw. Himalaya; GT'S., m, ( iii-xii—C) & Syn. vn 
(142—C). — *Waugb's 24-inch No. 1 [148]. © DDn. 462 ( 100-8 ), EG. to Mil. Dept., 12-2-48, 
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With regard to the series...down the valley of the Indus from Peshawar to Karachee, ... 
it will hardly be possible to commence that work much before...the N.W. series mBy...reach 
the vicinity of Peshawar, because it will be difficult to render more than three parties... 
available. ... There are seven parties of the G.T. Survey in all. Of these one is now employed 
on the Coromandel Coast, another on the Bombay coast, and a third will be engaged on the 
very important work of carrying a longitudinal series along the parallel of 24° from Bironj 
to Karachee, in continuation of the Calcutta Longitudinal Series [ 37-42 P. 

In addition to the main triangulation Du Vernet’s party was to make a general 
eurvey of the hills to the north. He was to keep 
the principal triangulation as far to the south as practicable. The northern portion of the 
billy regions can be most conveniently laid down by secondary work. ... Lofty mountains 
can be visited for secondary purposes with a small theodolite at the precise season when those 
stations are most easily &ccessible, the angles being taken to...pole and brush, which when 
once fixed remain always ready for observation. ... It will be an object of importance to form 
a complete military map on & scale of two miles to the inch. ... The elevations and positions of 
the snowy peaks will be best fixed from the principal stations, and as these secondary triangles 
will be very large their spherical excess will need to be computed [ 82, 282]. ... 

* An allowance of 100 rupees per mensem has been sanctioned to the officer in charge for 
conveyance of his baggage in the mountains. This allowance will be drawn throughout the 
year, and is in the nature of a contract, ... no account of the expenditure being required. ... 
A similar mountain allowance of 60 ( sixty ) rupees per mensem has been sanctioned for each 
gub-assistant...throughout the year [ 375, 405-6 F. 

During his first season, 1817-8, Du Vemet completed 19 principal triangles 
up to Rüpar on the Sutlej, the right flank resting on hills from 4,000 to 9,700 feet and 
the left on the Siwalik range, with a network of secondary triangles from which 
snow peaks were fixed. A general map was kept up ou the ]-inch scale and the 
old survey by Hodgson and Herbert rectified and filled up [1u, 31-40]. Two 
Madras officere, Halpin and Strange, were attached for instruction [ 371, 379,385 J*. 

In March 1848 trouble flared up at Multan, and by September the whole Punjab 
was involved in the 2nd Sikh war*. Du Vernet's party had taken the field in 
Hoshiarpur in October, and had to retreat to Kalka ; 

Captain Du Vernct did not leave Dehra till the 13th of October and he had made but 
small progress...when an insurrection broke out in the valley of the Saon, or Jaswan Dun, 
which drove the whole party from the field. 

Captain Du Vernet with a large theodolite narrowly escaped capture, but Sub. Assistant 
Mr. C. Olliver was less fortunate, and was made prisoner by the rebels, who plundered his 
property and destroyed one of the 12-inch theodolites® [ 162 ]. ... Mr. Olliver was marched off... 
as a prisoner to the Rajah at Amb, and after undergoing considerable privations during a captiv- 
ity of 8 days, was eventually released by a detachment of the 29th N.I. ... After these 
adventures he returned to headquarters in good health, but with the loss of all his equipment, 
for which he ultimately received compensation, 800 rupees [ 474 P. 

Work was resumed in January, and the main triangles carried forward to the 
Beàs[pl.6]. Keelan and Mulheran were employed on minor triangulation south- 
ward to the Beàs-Sutlej junction and north to Mandi’. During the next season, 
1849-50, Du Vernet advanced to the borders of Jammu, and obtained permission 
from Maharaja Gulab Singh to enter his territory. Unfortunately local objections 
were raised to the occupation of Trikota or Tirebtar [ 36-7, 479-80 ], . 

& mountain ten thousand feet high, very difficult of access, and in part covered with snow, 
at the south base of which, in a deep ravine eight miles from the peak, ... is a Hindu temple. 

A barkandaz...accompnnied by several persons deputed by the Mahnraja’s people...proceeded 
to the Tirebtar mountain to build a station on the highest part of the rocky peak. They there 
found a stone...having a rough figure on one side about 8 inches high. ... The Kotwal accom- 
panying ~the barknndaz, snd in the service of the Maharajah, displaced the stone to make 
room for my station. : 

A formal complaint came througb from Lahore that a sacred hill bad been 
desecrated and Du Vernet had to withdraw bis party ; 


*DDn. 462 (130-4), 12-547. ? DDn. 492 (58-71), 12-6-47 ; Assts. James Mulberan, Chas. Olliver, 
Blewitt, J. Dyer, Pierce, & Burt. * GTS. m ( iii-xii—C ) Syn., va (li—C); DDn. 462 ( 265-307), 15-149 
(37). * battles Chiliinwila, 13-149 ; Gujrat, 21-2-49 ; treaty, Rawalpindi, 14-349. sent to England 
for repair. * DDn. 542 (37 ), SG. to Mil. Dept., 28-8-50. "OTS. w (iv—C ), Syn. vu (1i—C ). 
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Grent pecuniary loms has occurred, but the orders of the Board at Lahore, ... together with 
the Msaharajah’s objections to my occupying any part of the Tirebtar mountain for a station, 
left me no alternative. I was obliged to sacrifice the whole of my work!. 

According to the Surveyor General tbe objection srose 
entirely from misconception of the localities, becnuse the summit of the mountain, which is 
about 10,000 feet above the levo! of the sea, is situated full 8 miles from the sacred temple, and 
I have no doubt that if the matter had been amicably explained to His Highness the prohibi- 
tion might have been removed...but, ns the President of the Board of Administration took an 
unfavourable view of the subject, it became necessary to abandon Trikota as a principsl stationt, 

The secondary operations, comprising both triangulation and half-inch plane- 
tabling, now extended for a width of about. 150 miles and were of high importance. 
The Surveyor General therefore, directed Du Vernct to give his whole attention 
to this topographical work, w hilst. Logan who had become available from the 
North-East Longitudinal [18] took over the principal triangulation. 

I propose..to place Mr. Logan'e party upon tbe principal triangulation to which his 
attention will be entirely confined, while Captain Du Vernet wil be engaged in the topo- 
graphical details of the mountains, which will also require his undivided care [ 200 J’. 

Du Vernet's party at tbis time numbered no fewer tban niné eub-assistants', 
of whom Keelan had been detached for several months of season 1849-50 on a route 
survey of the Surveyor General's journey to Peshawar [ 202, 337]. On his return 
he had carried minor trisngulation down the Beas river to the Sutlej. 


Nonrn-Wresr HIMALAYA ; Locax, 1850-2 


Logan’s party was now designated the Second Hill Series®. 

Mr. Logan will prosecute the principal series towards Peshawar...with the greatest possible 
rapidity. ... This is a point of very great importance in order to supply the means of connect- 
ing as specdily as possible the various detached and desultory surveys which have been executed 
in Hazara, Peshawar, etc., as well as to furnish a proper basis for new and systematic survey 
in the contiguous parts [ 210, 296 J. ... Mr. Logan will take the field at the close of the monsoon, 
and proceed to the town of Samba...about 18 miles south-east of Jamboo*, 

The Surveyor General further-ordered that tbe series 
should follow as straight a course as practicable to the plain of Chach immediately north of 
Attock, but it will be desirable to avoid mountains above 6,000 or 7,000 feet high as principal 
stations because they cannot readily be visited in the winter season for final observation. ... 

All remarkable mountains on your north flank, as well as conspicuous hille to the south, 
should be marked as secondary stations, and duly connected. ... It will also be desirable to 
fix one or more pointe in all towns [ and ] cantonments. ... I need not point out the advantage 
of fixing the positions and altitudes of as many snowy peaks as you can determine, more parti- 
cularly of the Pir Pinjal range, and the snowy peaks seen over the Chamba range [ 86—7 J. ... 

Regarding the occupation of Trikota mountain as & station of observation, ... you will 
spare no effort to carry out the series independent of that sacred mountain but, if after every 
exertion your endeavour should fail, you will then to try to obtain the consent of the parties 
interested on the spot and of the Maharajah. ... Force must on no account be resorted to, 
but everything should be done in the most conciliatory manner. ... His Highness the Maharaja 
Goolak Singh is well known to be friendly...towards the Survey, and no opposition need be 
apprehended except from subordinate authorities. ... Very little work remains to be done in 
the Jummoo territory, and every exertion should be made to traverse it speedily”. 

In his report of November 1850 Logan records tbat 
the party arrived at. Samba on the 9th, Gurhagurh on the 1th, ... Mr. Logan and Mr. James 
[ W.R.N. ] proceeding towards Trikota mountain, at.the foot of which they arrived on tbe 
afternoon of the 16th. ... The mountain...appearing unsuited for a station—both owing to the 
expense of rond construction.. .and the dislike which the inhabitants...entertain to having`a.. 
Burvey station on it—notwithstanding the permission given by Maharaja Goolab Bingh—it 


2DDn. 606 (79), Du Vernet to SG. 4-6-50. *DDn. 642 (37), SG. to Mil. Dept. 28-8-50. F ib. 
(75), SG. to Bd. of Admin. 4-9-50. “Keelan, Mulberan, Chas. Olliver, Blewitt, John Dyer, Johnson, 
Talbot, E. Dyer, Summers, GTS. m ( vii—C). ‘had continued as Chendwar Series whilst on the ne. 
Longl. { 16-17, 301]. * DDn. 542 (37 ), SG. to Mil. Dept. 20-8-50. ’ DDn. 499 (374 ), BG. to Logan, 
21-9-50. 
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was determined to abandon the intention of retaining it as a station, and to select in ita stead 
the hill of Tarakote situated immediately to the south of it. ... 

Unfortunately Tarakote was not visible from Sumnabanj. ... Mr. Logan proceeded to visit 
the Siráoli mountain, and arrived at the summit [ 8177 ft. ]...on the 23rd, but had hardly 
observed the bearings...before a violent snowstorm occurred, which in a few hours covered 
the hill with several inches of snow. ... Siraoli could not be used as a station from the middle 
of December to the middle of March owing to the immense quantity of snow which remains 
upon it [222 ]. ... It was with...difficulty that a party of hillmen were induced to ascend the 
mountain on the 25th November in search of seven men of Mr. Logan's party who had lost 
their way down on the 23rd, even when the snow on the hill did not exceed six inches!. 

It was eventually decided to abandon the line along these higher hills, and to 
follow one “along the lower range of bills and partly along the undulating country 
at the foot of the hills in which there are several elevated mounds, the sites of old 
villages"?. Observations were commenced in January, and completed up to the 
Jhelum by the end of the season besides secondary triangles to fix Siàlkot and 
Jammu, and peaks of the Pir Panjàl. Minor triangulation was carried down the 
Ravi and across the Bari doab by Hennessey to make junction with Keelan's work 
on the Beds, and to supply data for revenue surveys? [ 118, 273, 296 ]. 

During season 1851-2 Logan brought the principal] triangles forward from Jogi- 
Tila, one of the peaks of the Salt Range, to close in the Chach valley east of the 
Indus, but he was not able to get the view to Nanga Parbat that the Surveyor 
General had hoped for [86 ]*. William James took the approximate series up to the 
Indus, marked outa line for the Chach base, and then laid out the first two 
figures of the Great Indus series [ 44; pls. 3,5,7]. He tben ran a secondary 
series to Peshawar ; . 

On the completion of the work at Chach, Mr. James was directed to proceed southward 
for...selecting the stations for a series of principal triangles to be eventually extended down 
the river Indus. ... After selecting five stations, Mr. James...proceeded to Attock to commence 
the Peshawar series. This...was undertaken for...connecting Lieutenant Walker's Peshawar 
survey with the general operations of the Great Trigonometrical Survey, as well as for deter- 
mining accurately the position of Peshawar itself [ 215-6 ]. 

The survey was commenced on the 27th February, and although the weather immediately 
became exceedingly unfavourable...the series was completed on the 9th of April5. 

James was escorted by a troop of the Guides which he left to guard his signallers 
at Takht-i-bhai near the Swat border, whilst he moved to his next station. A party 
of Swat tribesmen surrounded the hill and, being at first mistaken for the return of 
James himself, were able to get into the camp, and were only driven off after a 
sharp struggle and several casualties? [ 475 ]. 

Logan completed observations up to Chach by January 1852, and then observed 
the first two polygons of the Great Indus series that were urgently required for 
Robinson’s topographical survey [ 210-1 ]. For season 1852-3 the party was shifted 
to the Rahun series near Ludhiana [ 50 J, and the following season, 1853-4, joined 
in the measurement of the Chach base-line [ 40-1 J. 


GREAT LONGITUDINAL, 1848-53 


In October 1848 Renny-Tailyour marched the old Maluncha party from Dehra 
Din to start the Great Longitudinal series from Sironj to form the southern limit 
of the north-west grid of triangulation. This series was to follow parallel 24° in 
extension of the Calcutta Longitudinal, and to close on a base-line to be measured 
at Karachi’. The party included a young military officer Alexander Strange who 
had spent one season with the North-West Himalaya scries, and two experienced 
assistants, Lane and William Rossenrode, the latter taking the important task of 
laying out the triangles in advance. 


! Keshmir Series broke out from this side Gurhagarh-Samnabanj [ 222, pl. 6]. — * DDn. 503 (176) 
1-12-50. * Assts.: Wm. & John James, Hennesscy, Carty. * DDn. 591 (112-4), 31-12-51. *1O triangles 
mith 14-inch theodolite; DDn. 610 (88), Logan to SG., 27-7-82. — *GTS. m & Syn. 1 (xxv- vi D). 

OTS.1(12); m (iii-xii B) & Syn. 1 (ii, i-148 —B ). 
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"The series being of particular importance [ 2, 98 J was like the North-West 
longitudinal to be laid out in quadrilaterals and polygons, and angles were to be 
observed with Troughton & Simms’ 3.foot theodolite. Certain smal) defects. 
found in the theodolite at the first stations wore put right by Strange [ x50 ]. : 

Renny completed observations at 13 principal stations between January and. 
May 1849, before he was stopped by thick weather!. Rossenrode carried the ap= 
proximate series a full 200 miles, covering the junction with the Khanpisura series of 
the Bombay triangulation [55-6 JP. Rivers joined up with his party for several 
months, and assisted mainly on secondary triangles and, topographical sketching 
which the Surveyor General had specially asked for? [ 51, 120-2, 391-3 ]. 

After spending the rains at Nimach Renny was called up to Debra Dün, leavi ing 
Strange in charge from 6th September 18494, 


During season 1849-50 Strange advanced westwards through south Ràjputàna, 
observing at 18 principal stations, with four azimuths, and making good junction 
with the several meridional series of the Bombay triangulation. By the beginning 
of March the atmosphere had become so thick with dust haze that, after waiting six 
days without seeing any signals, he closed fieldwork, much to Waugh’s indignation 
[366 ]. Rossenrode carried on till 10th April by which time he advanced the 
approximate series to’ about 30 miles beyond Abu, at which station the whole party 
assembled for the rains [ 99 J. 

This southern area of Rajputana is a rough country. running through = 
the native states subject to Seronj, Gwalior, and Holkar. To the west of Neemuch the nature 
of the country is more formidable, and the series enters a wild uncivilized land whose rugged 
hills and dense jungles are the abode of the Bheel and Meha tribes with whom it is very difficult 
to deal on amicable relations. Villages are here thiuly scattered, cultivation meagre, and 
provisions consequently dear and scarce. These characteristics become aggravated as the 
series proceeds over the Arabulli range of mountains, to cross which, even by the high road, 
is a work of difficulty [ 362, 467 ]. ... The unfrequented mountain passes, contracted by rocks 
and overhung by dense jungle, afford passage but for a single man. 

Beyond Mount Aboo the difficulties...will be of another and often of more formidable 
character, ... being a complete desert®. 

Strange wrote fully of all his difficulties ; 

Having been 16 years in the country I am not without experience of travelling in India, 
having traversed in severa] directions the entire Madras Presidency, besides proceeding by 
Jand...from Trichinopoly to Simla, ... and...no country so difficult...have I ever seen or heard 
described. The Himalaya, of which..I have some knowledge, present no difficulties to be 
compared with the very peculiar tract through which my work at present lies. 

He went on to press for increased allowances for himself and his staff but failed 
to win much sympathy from the Surveyor General [ 99-100, 453 ]*. 

During season 1850-1 he took his triangles some sixty miles through these 
rough hills working from Mount Abu first. along his northern stations, and then 
back along the southern flank. He completed observations at 24 principal stations, 
with reciprocal vertical angles at ten of them and astronomical azimuths at four. 
The cantonments of Deesa and Erinpura, and the cities of Siroli and Udaipur 
were fixed by secondary triangles’. 

His greatest difficulty was the transport of the great theodolite from one rocky 
hill-top to another [ 362 ]J. At the highest point of Mount Abu, he 
had the satisfaction of seeing the great theodolite arrive safely at the station. ... The united 
efforts of 35 men were required for the box containing the body of the instrument alone, instead 
of its usual complement of 16 men, and its progress even with this large number was slow and 
laborious. ... Provided the width of the road be sufficient to afford firm footing to the men, 
and that good steady bearers be under the poles, slmost any degree of steepness, ruggedness, 
and irregularity may be surmounted by the aid of additional men hauling on ropes and sup- 
porting the bearers. ... The instrument on several occasions safely surmounted the most abrupt 
and broken acclivities, some of which...must have presented an rangle of not less thap 40°. 


! witb azimutbs at 3 stations. * DDn. 462( 358), Report 1848-9, 1-9-49. 310 Cat. (258, 266), 
Route svys. by James Fraser between ors. Stns. — *asste.; Lane, Rossenrode, Pierce, Burt. *DDn. 542 
(37), SG. to Mil. Dept. 20-8-50, * DDn. 708(81 ), 23-10-50. 7DDn. 542 ( 24 ), Report 1850-1, 28-1-51. 


GREAT LONGITUDINAL, 1848-53 39 


He devised a form of harness by which the great box was suspended from two 
etout bamboo poles with the bottom of the box slung more tban three feet above 
the ground, and yet secured from turning or slipping ; 

Had not this, or some analogous plan, been adopted, the instrument could never have 
been carried up my hill stations. ... Making good mads would have cost...enormous sums of 
money, ... whilst...an inferior instrument would have depreciated the character of the work. ... 

Bad as the Arabulli country is, its difficulty...is much enhanced by the unwillingness of the 
inhabitants to...[ carry ] loads. ... I...should certainly have beon very seriously delayed but for 
the services of a native’ officer of the Meywar Bheel Corps, ... Subadar Chuttur Tewaree. ... 
Having been long...eraployed in recruiting from the Bheel population...his influence with them 
was extraordinary. A word from him sufficed to collect strong gangs of carriers when no per- 
suasion from anyone else was listened to! [ 117 ]. 

Rossenrode made a rapid reconnaissance of the desert to within.50 miles of 


Tatta [ 99-100 ; pl. 1] and found it 

a vast arid tract..scanty in villages, which are for the most part small and poor, ... at great 
distances from one another, and...chiefly inhabited by cattle graziers, ... [ with ] no means of 
provisioning a party of the survey. ... I should suggest that suitable depots for such provisions 
be established &t the centre of each polygon for duly furnishing the surrounding...stations. 

Water is indifferent, and in some places decidedly bad and unwholesome. Where it does 
exist is chiefly by artificial means, as in small tanks and ponds in which people collect rain- 
water. There nre also some katcha wells from 20 to 40 feet, and pucka wells from 100 to 150 
feet below the surface, generally containing a depth of water from 2 to 4 feet. When at any 
place these sources...become exhausted...the few families of the locality migrate to some more 
favoured spot. 

The desert consists of a vast undulating, wavy, sandy tract, abounding in ridges and low 
sandhills varying in height from 60 to 80 feet”. Some of these seem permanent from...having 
their sides covered with vegetation, and would prove of great value as trigoncmetrical stations, 
..requiring a superstructure of only 6 to 15 feet, and the expense of these towers may be some- 
what diminished by occasionally cutting rays across the topsofa few of the sand ridges. ... 

Bricks will in most cases be made close to the stations from clay, ... but the water for 
constructing them, and building, ... will in many instances [ come ]...frorn 5 to 10 miles in 
camel pakals. .. Lime can only be procured at [x] and [x ], and the expense...will be 
greatly enhanced owing to its requiring camel carriage. ... 

All travellers use camels, and men on foot can with difficulty accomplish & long march, 
not only on account of the nature of the sand, but owing to the scarcity of water, combined 
with a nut-shaped thorn with long spikes or spears...to be found through the whole extent 
of the desert thickly strewn on the soil and on the grass which produces it. To avoid this 
thorn the inhabitants wear leather stockings. ... 

Workmen and labourers must be obtained from a distance, and employed on regular 
monthly pay to assist in building the towers, and in fact to render every aid hitherto obtained 
from coolies, masons, carpenters, and others temporarily hired. ... 

On the whole the expense will be far less than might have been anticipated, 

Rossenrode’s hopes were justified, and he was able to lay out his approximate 
series of polygons and quadrilaterals without any artificial construction other than 
masonry pillars sufficient to take the feet of the great theodolite. 

The approximate series has been extended by Mr. Rossenrode [ writes Strange J...nearly 
half acroes the desert, a distance of about 145 miles, attaining the longitude of 73° 15’, and 
comprising one double hexagon, three single hexagons, and four quadrilaterals, formed by 
31 principal stations [99] ... From Aboo to the borders of the Rann the country is a very 
difficult one for selecting stations, consisting...of long and gentle undulations of noarly equal 
elevation, and clothed with jungle from 12 to 20 feot high. ... 

For several montha, owing to the negligence of the Deesa dak, his communication with me 
was virtually severed. It was uncertain whether or not towers would be required, and if 
required how materinls were to be obtained. ... I could only...leave it to his discretion’. 

Strange completed his observations across the desert in the one season, 1851-2; 

Sucess depended chiefly on traversing the desert at tho best season. ... The best season 
being very brief, not more perhaps than three months in duration, it was necessury that the 
rate of roy progress should be very much more rapid than...customary. ... 


_*DDn.615( 51 ), Strange to SG., 21-56-51. "A grand view can now be badon flight between Delhi 
and Karachi. * DDn. 708 (92), Rossenrode to Strange, 30-1-50. * DDn. 615 (51 ), 21-5-5). 
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X therefore applied all my resources to the task of reaching the fertile plains of Soinde 
in one very brief season. ... The object was fully attained, the triangulation of about 3 degrees 
of longitude with the allotted number of observed azimuths, viz., 9, having been completed 
in the space of 3 months and ten days. 

He made careful provision for transport providing a full forty camels for water 
and supplies ; = 

The greater portion of these camels were employed in establishing two depote of grain 
obtained at Decsa, ... each depot containing 20 days supply. The camels were then employed 
in keeping the carop and the detached signal men and secondary party supplied with provisions. 
Esch signal party was allowed one camel loaded with grain. Mr. Rossenrode had 8 camels, 
and Mr. McGill! the same number. The rest were constantly engaged in carrying grain and 
fetching water for the main camp. 

Additional porters were required for the great theodolite ; 

The number usually allowed would not suffice to carry the instrument Jong marches over 
the deep sandy country.. It was one of my principal rules this season to make but one march 
from station to station. ... I never deviated from it. ... I thought the circumstances justified 
my entertaining eight additional bearers. 

The desert crossed was the southern part of the Great Indian Desert locally 
known as thar [ or thal, 7, 47 ], and often termed “The Little Desert” ; 

The popular idea of a desert ia that of a boundless and barren level plain of loose sand, 
arid and scorched, and unmarked by any fixed habitation of man. The “Little Desert" 
differs widely from this. It is throughout composed of sandhills, whose general form is that 
of & long straight ridge witb a conical transverse section. These ridges seldom unite, but stand 
at close and regular intorvals, generally lying in the same direction. The ripple mark on the 


sea shore affords & fair illustration. ... Some of these sandhills sre perhaps a mile long, and 
they vary from 50 to about 300 feot in height. Their sides are deeply channelled by the 
rain. ... These sandhills are evidently permanent. 


There is more jungle than might be expected, ... but it is low and almost leafless. There 
sre no trees. The whole desert in the cold season dd clothed with grass attsining a heigbt in 
many parte of two feet. It is at that period much resorted to as a pasture land by owners of 
large herds of cattle, by whom, however, it is deserted on the approach of the hot weather. 

The permanent population is, of course, scanty. ... Villages are scattered at intervals of 
from 8 to 12 miles, and consist of a few conical huts, scarcely & men’s height, and rudely con- 
structed of twigs and grass. A few camels and & well comprise tbe wealth of tbe village. No 
cultivation is attempted except during the rains, when an uncertain crop of bajree is obtained’. 

A fine race of men inhabit this inhospitable region, athletic, ... independent, cheerful 
and civil. Jntelligent and brave, they only require to abstain from their favourite pursuit of 
cattle-stealing to rank above almost any other natives of India. ... 

Travelling in the desert is exceedingly laborious to men carrying loads. No sooner is one 
asndhill passed than another presenta itself. Their sides are very steep, and every frequented 
track is converted into deep Joose sand into which the feet sink to the ankle. No carta are 
used, nor are loads ever carried voluntarily by the inhabitants otherwise than on camels. ... 

The air in the desert in the cold months is very transparent, nor did I witness any...mirage 
{ 65]. On the whole I consider the ‘‘ Little Desert” to be a tract favourable to our operations. 


The transition from the desert to the plains of Scinde is surprisingly sudden. In the space 
of a hundred yards the traveller leaves eand and sandhills, and enters a perfectly flat country 
witb a firm black loamy soil. Inbabitants, customs, language, and vegetation, are exchanged 
with the same startling abruptness. That part of Scinde reached...this year is...perfectly 
flat—the soil is hard, black, and devoid of grass—jungle is plentiful and thick. 

The country is populous and cultivated, and it is intersected...by irrigating canals dry in 
the cold season. Such e country is...a very unfavourable one to us?. 

A few of the stations along the southern flank lay in the Rann of Cutch, where 
conditions were difficult, and mirage ;oqusnt (58]. The Rann was found in 
November to be superficially dry, : 
the soil of a dark colour, totally without vegetation, and in many places so smooth as to reñect 
the image of the sun like water. The soil, however, becomes dry to the depth of an inch or 
two only, and this crust being removed a soft quagmire strongly impregnated with salt is 
discovered, from which abundance of vapour constantly arises. 


1James Hamilton [431]. *bajra = an Indian Grain, pencillaris epicais, *GTS, 615 (195), 
Strange to SG., report, 1851-2, 74-52. 
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In the rains the Runn is entirely flooded by rain and ses-water combined which. on eva- 
porating, leaves the salt...covering the surface of the depressed portions!. 

In January 1852 Strange took two months leave, handing over charge to Lane, 
who observed one more hexagon, and then marched the party back from the neigh- 
bourhood-of Umarkot to recess at Abu. During this short season of less than 3} 
months observations were made at 39 stations over a direct distance of 180 miles, 
with astronomical azimuths at seven of them. 

For season 1852-3, the last of four spent on this Great Longitudinal series, 
Strange had the assistance of James Tennant who had joined at Abu in March 1852. : 
They started out on 15th November ; 

Sickness still prevailed, ... and my camp suffered very considerably. ... Regular marching 
had no doubt a beneficial effect, but I was so unfortunate as to lose by death four men. ... 

I marched straight across the desert to my atation of Adoori in the plains of Scinde, which 
point I reached on the 8th December. ... The angles...were taken there last season by Mr. C. 
Lane. He took the usual precaution of establishing four outside marks 90° apart as pointe 
by which to exumine the permanence of the station centre [ 106]. ... The towers of both Adoori 
and Khori had inclined. At Adoori I was able to place the instrument over the true centre, 
but at Khori the deviation ( 4°95 inches) was too large. ... The amount, therefore, of the 
deviation and its azimuth were duly noted and all angles have been corrected. ... 

Work progressed smoothly but—owing to...grazing rays—...slowly, until we reached the 
station of Chootlee. Here a melancholy detention occurred. ... The side Chootlee to Helaya 
..ia 22 miles in length. At Chootlee there is a tower of 37 feet; Helaya is on a very low hill. 
The Indus crosses the ray about two miles to the eastward of Helaya. More than half the ray 
was obstructed by very dense babool jungle’, and it wes crossed in several places by sheets of 
water which caused considerable difficulty in...clearing. ... Thick dust was constantly rising 
from the bed of the Indus. The side was...altogether an improper one. 

They were held up here 25 days, getting only occasional faint glimpses of the 
heliotrope and generally finding the lamp quite invisible. At the next station 
there was trouble with the tower ; 

The tindal reported that lumps of earth were falling from the tower, and that it emitted 
a crackling sound. Finding this true we immediately packed up the instrument and struck 
tbe observatory tent. At about 7 o'clock that evening one angle of the tower fell. ... 

Next day we made endeavours to dislodge the other angle with small blasts of gunpowder, 
but without success. I determined therefore to depute Mr. Lane the task of having the upper 
portion of the tower pulled down carefully. ... He was instructed to raise a ramp around the 
tower extending up two-thirds of its height, and to rebuild the remaining third as usual. 

The masonry pillar appeared quite sound. The accident was owing partly to the height 
of the tower ( 39 feet ), and partly to bad workmanship. All my towers in Scinde are construc- 
ted of alternative layers of wood and earth. The wood should be substantial, and the earth 
should be wetted. In this case both these conditions were neglected [ 111 J’. 

Regarding the grazing ray the Surveyor General commented ; 

The difficulties...frorn a long grazing ray crossing 8 great river show how desirable it ig in 
selecting stations to avoid, if practicable, rays not clearly visible at maximum, for although 
observations may be obtained to faint lights, ... there can be doubt that the angles so obtained 
must be inferior. ... Mr. Rossenrode's experience hardly requires this...to be impressed on him. 
In 117 stations there appears to have been only one which gave extremely difficult rays, and the 
configuration of the country, I suppose, rendered it unavoidable‘. 

Rossenrode’s contribution to the success of the longitudinal series had been most 
important ; with sound judgement and great energy he had taken the approximate 
series from Sironj to Karachi a distance of nearly 700 miles in four working 
seasons, having selected no fewer than 113 principal stations, only two or three of 
them having to be shifted later. To him also fell the responsibility for the erection 
of tower stations and for deciding their heights: he selected a site for the base-line 
at Karachi®. During season 1852-3 he started laying out the Great Indus series. 
^. During season 1852-3, also, secondary triangulation was carried out by Lane to 
fix the positions of Hyderabad, Kotri, and Jherak, besides the port of Sonmiani. 
Other towns and Manora lighthouse were fixed from the principal stations. 


!GTB. m ( xi—B). * babul = acacia. * DDn. 618 ( 53), Report 1852-3, 9-7-53. * DDn. 591 
(330), SG. to Strange, 29-7-53. * for these services granted a special increase of pay [ 408 ]. 
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Thore were incidents during the last stages across and beyond the Indus to the 
hills above Karachi. The constant dust rising from the river bed necessitated the 
use of blue lights. At one station Strange had sent E 
both tò Hyderabad and Kurrachee for a further supply. ... Before the blue lights arrived our 
constant watching was rewarded by one of those gleams of extraordinarily clear weather 
that sre of such rare occurrence in tbe plains at this season. The lamp became visible for the 
first timo, and though so faint as to strain the eye most painfully, we were able to obtain... 
a very satisfactory value of the angle required. ... 

My next station was Ghatans. On the evening of the 13th April between 9 to 10 o'clock 
& storm of wind came on which I have never seon equalled. ... Fortunately a number of men 
were near the station and, inspired by the tindsl’s energy, they managed with the greatest 
difficulty, though about, 60 in number, to keep the tent from being precipitated upon the instru- 
ment. , On reaching the hilltop I was thrown to the ground by the strength of the wind, for the 
hill ley isolated in the wide plain exposed to all its fury. Bo imminent did the danger appear 
that I at once commenced dismantling the instrument. I got the telescope safely into ite 
box, and when all was clear I made the tindal and another trustworthy man help me lift the 
instrument off its stand and carry it outside the tent. 

There was no time to put on the lifting irons; we placed our hands underneath the foot- 
screws. We succeeded in depositing it on the ground clear of the tent, and though this was 
done in total darkness, and in the midst of a deafening uproar, ...no injury whatever was 
inflicted on the great theodolite. - 

The weather which had been for some time unfavourable became after the storm very 
clear, and our observations now proceeded satisfactorily. Fortune favoured us. Finishing... 
in a wild uninhabited tract, we at length reached our gosl, Nuggur Peer hill station, where 
on the evening of the 22nd April the last angle...was taken, and the work successfully brought 
to a close’. ^ 

Whilst Strange was completing his last triangles, Tennant cleared the base-line 
site—‘‘every bush rooted up—level observations taken...twice over...to determine 
its longitudinal section"?. It fell to Tennant also to make the tidal observations at 
Manora required for adjusting. the heights of the longitudinal series and for the 
start of the spirit-levelling [ 74, 76 ]. 

Strange handed over charge to Tennant on 20th October 1853, and joined the 
Surveyor General's office at Debra Din, with a view to taking part in the measure- 
ment of the base-line at Chach [ 43, 158 J. The designation of the party was now 
changed to the Great Indus Series, and that of the longitudinal series to the more 
specific Karachi Longitudinal Series’. 

The Surveyor General was disappointed to find that there was a discrepancy of 
about ten inches between the length of the Karachi base as measured on the ground 
and as brought up from Sironj by triangulation, a discrepancy he attributed 
to uneven settlement of some of the towers! at the Indus crossing and in lower 


Sind [ 106, 109 ]. 


BasE-LrwsEs; Caca, 1853-4 


The Chach base-line was measured between Deecmber 1853 and February 1854 
at the junction of the North-West Himàlaya and the Great Indus series. The 
west end of the base falls just 8 miles east of Attock Fort [ pls. 5, 7 ]*. 

The site was first selected by William James of Logan’s triangulation party in 
October 1851, and approved by the Surveyor General on his visit to Peshawar two 

months later. The line was not actually measured until two years later when 
Logan's party marched up from Dehra bringing the measuring apparatus together 
with two heavy stone pillars to serve as mark-stones, and Barrow’s great 3-ft. 
theodolite for use on the connecting triangles*. John James of Robinson's party 
was deputed to clear the line in October 1853; ‘‘as soon as the 20 feet space is 


1DDn. 618 (53), Report for 1852-3, 9-7-53. *DDn. 618 (53), 9-7-53. "GTS.Sy».m. *DDnm. 
594 ( 231-3 ) EG. to Tennant & reply, 22-6 & 2-7-55. * GTS. 1, vi, (2-31 ) ; Syn. 1, Gt. Indus Ser. chart r. 
* DDn. 643 (75 ), 12-5-53. 
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marked off we may expect the villagers to use it as a road, which will do much 
good and should be encouraged! ". 

The Surveyor General himself took charge of the measurement, for which he 
assembled several of his most experienced surveyora, Logan, who had been on the 
Dehra Dün base-line in 1834—5, Strange, Walker, Keelan, Mulheran, Montgomerie, 
and several} juniors who had not yet seen the elaborate apparatus’. 

Mr. Logan, having ably assisted in the measurement of five previous base-lines, was the 
most experienced officer at my disposal. ... Owing tothe retirement of Major Renny-Tailyour, 
Mr. Logan and myself were the only officers in the department acquainted with the use...of 
the base-line apparatus. The employment of himself and his party...was a matter of abso- 
lute necessity (20 ]. The party marched from Dehra in October 1853 along with my bead- 
quarters, and arrived...early in December when the measurement...commenced. It was suc- 
cessfully terminated under my immediate...superintendence in February 1854, after which the 
party was engaged in packing and transporting the apparatus to Karachi?. 

The base-line was 7:83 miles long, on an azimuth of 234° 41’. It was divided 
into four sections that were verified by minor triangulation, which with the connec- 
tion to the main triangles was carried out by Montgomerie with Barrow’s theo- 
dolite [150]. The first set of comparisons with standard bar A [ 1v, 47 ] was made - 
on 6th Decomber and the last on 22nd February. On 6th January a violent earth- 
quake rocked the stone pillars and disturbed the levels‘. 

Logan's party was then detailed to march the apparatus down to Karachi. 
His health broke down on the march to Lahore, and he died at Mussoorie three 
months later. Keelan took over charge and his march 
from Lahore to Karrachee during the months of April, May, and June, ... with an establish- 
ment composed chiefly of men to whom the very name of Sind is obnoxious [ 452 )5, was an 
achievement reflecting great credit on that valuable assistant. After suffering great hardships, 
exposure, and privations, the party...reached Karachi in safety® ] 50, 158, 371 J. 

After the measurement of the base the Surveyor General was asked to advise 
on a site for “an iron suspension bridge across the Indus below Attock, and Strange 
was deputed to make an accurate measurement of the span at the chosen site’, 
being ''delayed a few days...whilst preparing my boat for a voyage down the Indus 
to Karachi". He and Mulheran laid out & short base of 903 feet by wooden rods 
set out at right angles to the river, and connected by minor triangulation ‘‘to the 
site of the bridge in the gorge below Attock”. The job was completed between 
28th February and 2nd March [ 337 J*. 


Basge-Lrnes ; KARACHI, 1854-5 


The site for the Karachi base-line was chosen by Rossenrode during season 
1851-2 [ 41 9, “a fine spot of ground free from nullahs, ravines, and rivers”, its 
south-east end being about 8 miles north-east from the church, and four miles 
from the sea-coast!?. 

After closing observation of the longitudinal series, Strange erected stone 
pillars at the two ends of the base, these being truncated pyramids about five feet 
high and weighing more than 20 maunds each!!, Leaving Tennant in charge, he 
then joined the Surveyor General for the measurement of the base-line at Chach. 
He returned to Karachi on 1st June and took charge of the 2nd Hill Series and 
the base-line apparatus which Keelan had brought down in bullock carts by 
road [sup] As bullock carts are not used in Sind, these had to be kept on for the 
return journey, the apparatus being too precious to be shipped by the steamboats 
which were then running between Karüchi and Multan [ rv, 476 ; v, 77 }*. 


1 DDn. 588 (132-4 ), SG. to Robinson, 5-8-63. — * Wm. James, Hennessey, Geo. Shelverton, Belletty, 
Johnson & Carty. *DDn. 643 (19), 5G.'s Report on 2nd Hill Series, — * GT'S. 1, v1 (2-30) ; 1v (vi-2); 
Syn. 1 (64), "but Waugh later rejected Shortrede's account of this dislike [391). — *v.n.3, sup. "on 
bebalf of Crommelin, Engr. in ch. ' Mulheran's roport, DDn. 609 ( 109,117 ) 6-3-54 ; Waugh Mss. rn (ix j; 
Attock rlwy. bridge built 1882. — * DDn. 701 ( 160 ), 8G.'s instroctions OTS. 1/vir (1-30). ? DDn. 615 
(185), Strange to SG., 7-4-52. Mas usod at Sonakhoda [20). *DDn. 618 ( 116), Strange to SG., 
21-9-53; 611 ( 73 ), Aug. 1854 ; 612 ( 61 ), 8-7-54. 
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After spending the rains of 1854 at Mussoorie Waugh travelled down the Sutlej 
from Ferozepur which he reached on the morning of November Ist ; 

I embarked immediately and got under weigh at noon of the same date. A favourable 
voyage to Tatta at this season is reckoned at 25 days from Ferozepore, ... but the boatmen say 
it entirely depends on tbe wind. ... My camp requires 34 camele, and that number are in fact 
now proceeding by Jand to Karachi to be ready for the return journey. In the meantime 
we shall require equivalent carriage to transport the camp from Tatta to the base-line. If 
10 or 11 of the base-line carts are available they would suffice, ... otherwise as many as can 
be spared, the difference being made up by hired camels. 

The Mathematical Instrument Maker, Sayed Mohsin, is proceeding to Karachi, and will 
be at your disposal from the date of his arrival [ from Calcutta by sea ]. 

For the march from Tatta to the base-line camp “the strength of my camp 
is—military officers, 2!—civilian, 1—native Establishment, 100—Guard ; havildar, 1, 
naicks, 2, sepoys 16—camp followers, 60—horses and ponies '', 4?. 

The party assembled at Karachi comprised four military officers, Strange, 
Tennant, Nasmyth, and Montgomerie, and seven assistante, Lane, Keelan, Belletty, 
Burt, Carty, Smith and McGill, besides Mohsin Husain from Calcutta. Waugh 
himself was delayed at Mithankot by sickness, but he sent Montgomerie on with 
the necessary fieldbooks, including a copy of the Chach measurements as guide. 

After completing all preparatory work Strange started actual measurement on 
6th December, the day that Waugh arrived. All went well; 

Lieutenant Colonel Waugh desires...to acknowledge the satisfactory manner in which the 
Major has carried out...instructions, ... and the ingenuity he has displayed in effecting mechani- 
cal alterations in the way of improvement or conve nience?. 

The base-line was 7:32 miles long, and as usual was divided into four sections. 
The first comparisons were made on 30th November 1954 and the last on 29th 
January. On conclusion of the measurement Strange went ahead to join the 
headquarter office at Dehra Din, whilst Lane and Keelan marched up with the 
apparatus and the establishment of the 2nd Hill Series. Tennant remained at 
Karachi with the Great Indus series, made the final connections with the tide- 
gauge at Manora, and took astronomical observations for latitude [ 130-1 J*. 

Waugh later compiled a special report on the measurement of base-lines* ; 

I have treated of the subject...at great length, entering into a discussion of the merit of the 
apparatus, end of the relative results of the measurement of the seven great Indian bases with | 
the same apparatus®. I have also taken this opportunity to place on record memoranda of 
instructions, chiefly drawn up by myself, ... for the information and guidance of my officers. ... 

By tbese...I have furnished...a complete practical guide for using the apparatus to the best 
advantage. A specification has elso been added of an apparatus which, in my humble opinion, 
would be a great improvement og that invented by General Colby? [ 158-9 ]. 


GREAT Inpus SERIES, 1852-68 


As in the case of the North-East Longitudinal series, the Indus series was 
carried out by different parties and different surveyors as opportunity presented. 
Work was spread over nine seasons. 

Start was made from the north early in 1852 when two polygons were completed 
from Attock to Kalabagh by Logan’s 2nd Hill Series [37]. The country was open 
with commanding hills, and progress was easy and uneventful. The immediate 
needs of Robinson’s topographical party having been thus provided for, Logan's 
party was shifted to Rahun after recessing at Dehra Din [ 50 ]. 

For the line from the south the Surveyor General wrote to Strange in 1852+ 7 

‘It is my intention to carry & great series from the Karachi base to the Attock, or Chuch 
base. This work stands next in importance to the Great Longitudinal series, and as the 


) Waugb & Montgomerie. 2DDn. 592 (139), 5G. to Strange 6-11-54. *DDn. 709 (112), no, 
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wrongly gives 1853 for obsn. Attock to Kalabagh. 
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length is very great, I propose...to employ two parties working from each extremity...until 
they form a junction. ... 

As this is essentially a frontier series, ... the best arrangement...is to carry the principal 
scrics as near the boundary line as political circumstances will admit or physical circumstances 
render desirable. ... Discretion may be allowed if the following conditions are born in mind. 

Keep as near the western frontier as practicable. ... The course to be as direct as...the 
frontier will allow, so that tbe number of triangles may be a minimum. ... 

The series will have the advantage of hills for 1} degrees of latitude, as far as the Manchur 
Lake near Sehwan (pl. 3], and thus far..may be double, i.e., consisting of polygons or 
quadrilaterals. ... But beyond this hilly tract, the operations will enter into a flat cultivated 
tract, in which, ... to socure expedition, it will be necessary to adopt a simple series of single 
triangles. ... This Great Indus series will furnish for the Punjab data for referring to the level 
of the gen, and...too much care cannot be taken iu observing vertical angles!. 


During seasons 1852 to 1854 Rossenrode carried the approximate series some 
450 miles north from Karachi to a point above Mithankot beyond the Sind 
boundary?, but considerable changes had to be made later [ 48; pls. 1, 3]. 

Season 1853-4, Tennant carried observations through the hilly country north of 
Karachi, working up to ''the latitude of Sehwan through a perfectly deserted tract 
by means of 12 principal stations”. 

The passes in the hills were very difficult, and excepting with hil! camels none of them 
could have been overcome. These animals sre very skilful in picking their way among the 
large rounded stones in the river beds. and in climbing the steep broken passes by going down 
on their knees. No ordinary camels could have ascended Myher Hill’ which resembled some- 
what a staircase in part. The camels had to be changed more than once as the extreme 
difficulty of the tract prevented them from lasting more than a few marches. ... 

Water was in many cases distant and difficult of access; ... the total absence of rain in 
the hills during the preceding season had left the usually small amount of water smaller still. ... 

At Sulimani...on the 26th of January we had a severe storm and heavy rain...and till the 
end of the month the weather was unsettled so that no observations could be satisfactorily 
taken. On the 27th a puckal of water was frozen solid during the night. ... In the observa- 
tions at this place...nearly the whole month of February was spent. 

Early in March further advance was prevented by cloud and mist and the lack of 
water for signal men. Tennant now marched north towards Larkana, but further 
observation was impossible and at the end of April he returned to Karachi. 

On the way to Sojra I ascertained that each successive station in the hills would have been 
impracticable, and also that Maru Pir tower was in 80 delapidated a state that it was unfit for 
use‘. On reaching Sojra I found that water was not to be had nearer than a march from 
B—, J—, and Ding, which agreed with Mr. Roasenrode’s account, though I was assured that 
the same rain we had ot Sulimani had filled tanks close to the stations. 

The puckals* purchased at Karachi were of inferior quality, and having been out by the 
stones and torn by thorns in the hills were not fit to carry water to such a distance. ... 

I roceived information that a party of Brohis* had mischievously destroyed the heliotropes 
and lamp at Jangarharna 7.8. ... This appears to have been & mere accident caused by the 
Brohis finding a defenceless lamp-party at the station, and not s premeditated attack. ... 
The series should never have approached so near the frontier. I could only have sent a naick's 
guard, and as this would have entailed additional carriage for water and provisione, it would 
hardly have been justifiable where I had no reason to anticipate violence. One heliotrope and 
the lamp having been thrown down the tower in their boxes are capable of repair, but the 
second heliotrope is totally destroyed, having been...battered by the men’s sticks. 

He decided to abandon Rossenrode’s line along the border hills, and his assistant 
Burt Jaid out a new line of short-sided triangles with a number of tower stations 
across the plains to the north [110]. 

Next season... propose sending out no approximate party as the operations are now so far 
ahead. It will, however, be necessary to detech a sub-assistant to build the towers. I propose 
also...keeping a party permanently detached fcr secondary operations. .. I bave been in 
correspondence with Major Jacob who has requested me to lay down some points which will... 
connect his triangulation with ours | 78 n.2, 279 ]. 


!DDn. 709 (1), 20-7—62. — 'Rossenrode now transferred to Coast series [27]. — * Maihar ns. ; 50 m. 
x. of Karachi. *Bojra, 30 m, w. of Larkana; Maru Pir T9., 30 m. further s. ‘water bags or cans. 
* Brahuis, a Baluchi tribe. 
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With respect to...th e River Indus, I would recommend sn abandonment of all intention 
of oarrying & chain of triangles along the banks. The course of the stream is liable to 
changes of from four to six miles in & single year. ... All the station marks will be in constant 
danger from the floods unless the sides be made much longer than could be overcome with- 
out high towers}, 


After return to Karachi Tennant was engaged on tidal and astronomical observa: 
tions, and the measurement of the basé-line, and did not resume triangulation till 
November 1855 [74,130]. The Surveyor General had accepted his recommenda- 
tion to revise Rossenrode’s lay-out, both to avoid the tribal frontier and to facilitate 
observations ; 

I quite agree with you as to the advantage of having sides short enough to socurc distinct 
vision and steady signals without resorting to lofty towers. ... At 10 miles with adequate 
towers signals may be distinctly seen in all weathers nnd seasons, but the distinctness and 
steadiness rapidly decreases for every mile additional. It is now my usual plan to design a 
series in the plains with an average length of side equivalent to 11 miles, in order that no side 
may be less than 9 miles nor more than 13 [ ror J. . 

For 12 miles towers of 24 feet at least are necessary unless mounds are available. ... If 
the sites, however, are not favourable, ... towers of 30 feet will be necessary. 

I have no hesitation in sanctioning any alteration in Mr. Rossenrode’s Approximate Beries 
which you may deem necessary. ... Considering the reputation which that assistant had 
&cquired...I was unwilling to believe ‘that any part of a series selected by him required to be 
rejected. ... I can sympathise with your anxiety to make sure of having favourable signals. ... 

Mr. Lane informs me that crossing the Indus at Sukkur the series enters at once a low 
inundation tract extending half way to Bhawalpore. The east flank of the series is likely to 
fall on the edge of the desert where low sandhills sbound favouring the work, but necessitating 
short sides because heavy towers cannot be founded on sandhills®. 


For season 1855-6 Tennant was given a fresh staff of assistants’ with whom he 
completed the principal triangulation through the hills, and extended into the 
plains of Larkhana. 

We left Karachi on the 6th November and, marching by the river on which road, water, and 
provisions are plentiful, I reached Bhit u.3.4, on the Ist December. We had much sickness 
on the road which rendered the party very wesk, and before leaving Sebwan we had all felt 
the effects of the proximity of the river, even at that late period. ... Messrs. Armstrong and 
Dyer joined me...about Christmas, and from tho Ist of January I detached Mr. Dyer to 
superintend building and ray-clearing. . 

I have..succeeded in identifying a large number of well-defined points...from the hill 
stations, and...in the plains I took the opportunity of laying down all the rejected stations of 
Mr. w. Rossenrode. ... I detached Mr. 3. w. Armstrong to carry a chain of triangles from my 
series towards Jakar ; Mr. Rossenrode's rejected tower stations were employed. ... Mr. Armstrong 
also succeeded in determining three pointe of Colonel Jacob’s triangulation. ... 

Meanwhile I carried on the principal triangulation. ... I was latterly much bindered by 
misty days and rain, so that at last I despaired of completing the Laka hexagon in time for 
the party to reacb Dehra before the setting in of the rains. A burst of comparatively fair 
weather, however, enabled me to do so, and I completed it at Chandia Khan T.s. on the 
7th April, and reached Sakar on the 4th of that month. 

At Sakar Mr. Armstrong rejoined me, having...like myself suffered from the weather, 
and here I also found Mr. Smith whom I had detached...to bring up the astronomical apparatus 
from Karachi. ... Only one station now remains to complete the double polygon in advance 
of my closing figure, and two more stations will make a beptagon having a side along the river 
from Sakar to Adu Shab's Garhi®. 

As the immediate requirements of the Sind Government had now been met, 
Tennant’s party was shifted to the Jogi-Tila series to relieve Walker who was to 
extend the Indus series southwards from Kalabagh. He handed over charge of 
his stations near Shikarpur to the local authorities, and on 4th April proceeded 
direct to Dehra, leaving Armstrong to march the party up from Sukkur, a journey 
of over two months’. 


1 DDn. 593 (467), Tenpant's Report for 1853-4, 15-5-54. * DDn. 592 (182), BG. to Tennant, 8-6-55. 
* Armstrong, Belletty, J. Smith, Wm. Dyer. ‘30m. w. by s. from Sehwan.  *Jaksr, 10 m., Laka, 20 m., 
w.of Larkbans ; Chandis Khan, 18 m. Kw. ‘figure surrounding Shikarpur; DDn. 692 (163), Report for 
1855-8, 19-7- 56. " arrd. Debra Don, 21—6—56. 
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During 1856 to meet tbe needs of the revenue survey of the Derajāt to the 
west of the Indus [217-8] the Surveyor General moved Walker’s party from 
Jogi-Tila to resume work on the northern section of the Indus series, replacing it 
by Tennant's party from Upper Sind [ 46, 53] ; 

The only way in which the triangulation can reach the Derajat expeditiously is by working 
the series...down the valley...from Kalabag, reversing the present arrangement of bringing it 
upwards from Sukkur. The...most efficient arrangement...will be to entrust the duty to the 
party...located nearest Kalabag. This party is...under the orders of Lieutenant Walker. ... 

Thst officer is intimately acquainted with the Derajat, ... having conducted the Peshawar 
frontier survey [214-7]. ... I propose employing the party...hitherto designated the Jogi- 
Tila series on the Great Indus series, and transferring the party under Lieutenant Tennant 
to...continue the former [ 3&1 ]!. 

Walker took the field in October with four civil assistants*. As the plains 
lying between the Indus and the Sulaimàni Mountains to the west are too narrow to 
permit of a double series without risk of attacks from border tribes and those on 
the east form the sandy wastes of the Sind-Sagar doàüb [ 274-5 ], it was decided to 
carry triangulation down the river with one flank on either bank, until it could be 
conveniently brought over to the right bank ; i; 

It was decided to place one flank...in the Sind-Saugur Doab and the other in the Derajat. 
The sandy plateau, or thull, of the doab is higher than the lowlands near the river. ... The 
edge of the thull stands like a perpendicular wall over the lowlands, looking across the river 
into the Derajat distant 9 or 10 miles [52]. ... The line thus chosen has the advantage of 
taking the series through the most populated districts, of giving trigonometrical stations to 
the revenue surveys on both banks, ... and of being the most direct line for...a symmetrical 
junction with the triangles in Scinde. 

Stations were selected as far south as Dera Fatteh Khan [pl. 1], ... one large double 
polygon partly in the hills and partly in the plains, and two quadrilaterals and two polygons 
wholly in the plains. A large cairn of stones was algo erected on the summit of the Takht-i- 
Sooliman to serve as a secondary station [ pls. 1, 3 J. ... 

Tbe hill stations were first visited, commencing with Shekh Boodin where, as well as at 
Maidan, ... the observations were taken with Troughton & Simms 24-inch theodolite No. 2. ... 
The grent theodolite [ Ts. 3 ft. ] was considered too valuable to risk [ 151 ]. 

Maidàn is on the Marwat range which runs along tho right bank of the Indus, 
forming the boundary between the present districts of Bannu and Mianwali. 

The obstacles to our having a station on the range...were solely of a political nature. The 
range is inhabited by the Baruk branch of the tribe of Kbuttucks. ... Occupying the wildest 
and most intricate bills in the Kohat District, they are in a measure isolated from the rest of 
the tribe, among whom they bear a noted character for thieving, being said even to bave 
plundered Affreedies. ... ' i 

To pay them a casual visit was easy enough, but to station a party of Hindustani signallers 
among them for sore weeks, and to get them to allow a road for the great theodolite to be made 
to the summit of their hills, ... were delicate and difficult tasks. ... The Deputy Commissioner... 
sanctioned the attempt, and Lieut. Walker went to the village of Maidan near the summit of 
the range to select the station. Mirza Sajjad [ 215, 447-8 ], being familiar with...Pashtoo, was 
directed to make the road, and after a few days talking—the headmen...having collected—he 
succeeded in calming their apprehensions and obtaining their co-operation’. 

A number of mountain peaks were fixed, ...of which five nre on the Sufed Koh range, 
thus determining ite outline with accuracy‘ [ 1v, 278; v, pl. 2 ]. i 

Lieutenant Basevi had started early in the season from...Dehra Doon, ... bringing with 
him the great theodolite [Ts. 3-ft.]. ... He only arrived in time to assist in the selection 
of the stations of the last polygon. This being his first season in the field, he waa instructed 
in observing with the great theodolite. ... Finally, he was entrusted with the sole conduct of 
the prinzipal observations while Lieut. Walker proceeded down the Indus to reconnoitreP, 

By the end of the first season, 1856—7, triangulation had been completed from 
the neighbourhood of Kalabagh to that of Dera Ismail Khan, whilst the approxi- 


! DDn. 643 (77), BG. to Mil. Dept. July 1856; 619 (302), DO., 8-8-56. — 'Belletty, Carty, Edw. & 
Alex. Donnelly — ?the Khattack villagers were most friendly when I obsd. at Maidàn n.3. in 1905 to start 
a Tochi series. nur. “east-west boundary between Tirah & Afghanistin; Sitarám, peak 15,020 ft. 
* DDn. 722 (514), Report 1850-7, 9-12-57; OTS. ut & Syn.. 1 ( v-vi, xxvii-viii—D ). 
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mate mories extended another 50 miles further south to Dera Fateh Khan. Dis- 
tant peaks had been fixed in the heart of Waziristan. 

The party withdrew for recess at Murree, already an established hill station 
for military convalescents and families, and Basevi joined Montgomerie in Kashmir. 
On the outbreak of the mutiny in May, Walker at once volunteered for military 
service, but returned in September on medical certificate [482]. As he could not 
take the field before December, Basovi took the party out in October. Since the 
valley of the Indus was the safest and quietest part of the Punjab, and tbe country 
to the east war still seriously disturbed, the Jogi-Tila party was transferred to the 
southern section of the Indus series under charge of Armstrong [53]!. Walker held 
general charge of the whole series for tho next four years. 

As sufficient military escorts were not available during 1857-8 it was considered 
unwise to risk the great theodolites, so the work of both sections was restricted to 
secondary work, and to the selection of stations, line-clearing, and erection of 
towers and platforms. In the 400 miles between Dera Ismail Khan and Shikarpur 
there were to be 117 principal stations, of whioh only one was on a hill and five on 
mounds left by ruined forts or villages. All the remainder required the construc- 
tion of towers ranging from 16 to 40 feet in height. Walker discusses at Jength 
the best line for the main triangles ; 

The northern portion on the approximate series has been carried down the Indus by Lieut- 
enant Walker as far as Dehra Futtikhan. Thesouthern portion has been brought up the river 
as far as Mithunkote by Mr. Rossenrode. The upper soction may be considered final, but the 
lower section was executed some years since. Many of the station marks are probably lost... 
and the work is known to have been executed very hurriedly. Consequently it must all be 


done over again [ 45 J*. 

The eventual direction of the series, whether it is to be carried wholly on the east or on 
the west bank, .. or partly on both banks, can only be decided by a reconnaissance of the 
ground between Mithankote &nd Sukkur, which should be undertaken before the approximate 
series is continued below Dehra Ghazi Khan. As fer ss that station...the series should be 
conducted on both banks ss in the northern portion already completed. ... 

From an inspection of tbe maps of Captain Johnstone, Surveyor of the Derajat [ 218 ], ... 
there is much probability that the series may be conducted over the west bank. If so, we can 
effect a symmetrical junction with Lieutenant Tennant’s triangulation by fewer triangles. ... 

The proper line...can only be determined by a reconnaissance on which...I propose to set 
out. ... Mr. Armstrong...will probably not reach Sukkur before the lst of January, by which 
date I might reach Mithankote. A month should suffice to enable me to decide’. 

By the end of season 1857-8 the 400 miles gap in the approximate series had 
been closed to about 90 miles. Line-clearing through the thick babul and tamarisk 
jungles in the riverain areas of Upper Sind had been particularly arduous. 


During season 1858-9 Walker had four separate parties working under him— 
Basevi observed the principal triangles at the northern end—Keelan the same at 
the southern end—Armstrong closed the central gap in the approximate series— 
whilst Walker himself ran a line of spirit levels from Upper Sind to Karachi. This 
independent levelling was introduced as a check against the regular vertical angles 
of the triangulation that were liable to serious errors over the long stretches of 
closely grazing rays [ 3, 62, 76-80 J. l 

Walker writes to the Surveyor General in Dodsmber 1858; 

The great cause of delay...is the enormous number of towers whicb have to be built, many 
of them...being in out-of-the-way places where labourers are only to be provided by collecting 
them...from villages which are several miles from the point where the tower has to be built. 

From...where Mr. Armstrong commenced his approximate operations last year to Dera 
Futti Khan, where Lt. Basevi commenced his, is a distance of about 350 miles, and involves 
upwards of 95 principal stations. Of these one only will be a hill station’, and at the very 
utmost not more than nine...platform stations. ... s 

In designing the southern section...last eesson I availed myself as much as possible of the 
towers which had been built both by Lt. Tennant and Mr. Rossenrode. ... We have thus ready 


! Tennant having reverted to military duty. *DDn. 722 (404), Walker to SG., Oct. 1857. * DDn. 
710 (183), Walker to SG., 28-10-57. * Nazir-da-posht 88., 10 m. x. of Kashmor [ pl. 1 ]. 
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to hand...four of Lt. Tennant's towers, ... five of Mr. Rossenrode's, ...of which tbree have 
been in a great measure rebuilt, &nd six towers built by Mr. Arrostrong de novo during the 
recess. This gives us 15 stations ready to hand in this section, and Mr. Armstrong hopes to 
build 15 more during the present season [ 110-1 ]. ... 

Throughout the whole distance of 450 miles between the hills of the southern and those 
of the northern section, nine-tenths of the stations will...be towers of more than average heigbt, 


and built with more than ordinary difficulty. 

I expect Lieut. Basevi will exeoute 100 miles of...triangulation this season which will bring 
him within 30 miles of Dera Gbazi Khan. ... If Mr. Keelan succeeds in resching Kusmore... 
there will still remain: a gap...of about 160 miles, which will tax the utmost exertions of the 
two complete parties to finish in one season. To secure this, ... Mr. Keelan should quarter 
either at Mithankote or Dera Gbazee Khan to carry on the tower building during the recess, 
and be near the ground for resuming operations next season. ... During next recess Mr. 
Armstrong should join Lieut. Basevi and assist him in bringing up his computations’. 

By April 1859 Basevi advanced the northern section nearly 100 miles, having 
to rebuild four of his towers, and being frequently delayed in obtaining boats for 
crossing and recrossing tbe river. He was finally brought to a stop by overtaking 
his approximate series, and Belletty had to remain in the field for several more 
months to press on tower construction. 

Keelan also advanced the southern section about 100 miles, bringing his final 
observations up to Kashmor, on the northern border of Sind about 60 miles south 
of Mithankot. Again progress was much delayed by line-cutting, and he calculated 
that it took 44 Baluchis ten days to clear a line of 13 miles, and that there were 
more than 20 such lines to clear or reclear. Making his headquarters at Mithankot 
he then carried on the approximate series right through the hot weather. 

By March 1860 he closed his observations from the south in the neighbourhood 
of Mithankot. Work had been delayed as several of his towers and material for 
construction had been swept away by the annual river floods, and after these had 
been rebuilt observations were impeded by the annual burning of the dense grass 
jungle. He then marohed his party back to Dehra Dün. 

By the end of season 1859-60 Basevi had completed observations on the northern 
section and connected with Keelan's triangles. During his short absence with & 
military expedition against the Mahsüd Wazirs [ 217, 219], his assistants were 
engaged on secondary work connecting Multan and other important points?, 

Thus the Indus series, double throughout its length of 747 miles, was at last 
brought to a satisfactory conclusion. Over 400 miles had fallen through dead flat 
country where sides of triangles had to be kept short with a corresponding increase 
in the number of observations to be taken. The lengths of the other three chains 
enclosing the north-west quadrilateral were—Great Arc, Sironj to Dehra Din, 
425 miles—North-West Himalaya, 408—Great Longitudinal, 672 miles?. 

In an attempt to rectify a comparatively large closing error, the younger Thuillier 
and Herschel who had worked one season under Basevi in 1859-60 were deputed in 
October 1860 to revise with theodolite Ts. 3-ft. certain triangles that had originally 
been observed with the 24-inch. Walker started them near Kalabagh and then 
aocompanied them to Mithankot by boat where further revision was carried out. 
After completing this revision Herschel took up the new Sutlej series near 
Mithankoté [ 53 ]. 


INTERIOR SERIES; RAHUN 1852-3, 1855-7, 1860-3 


The-interior chains of triangles of the North-West Quadrilateral commenced 
under Waugh’s direction inoluded—from east to west—the Rahun, the Gurhagarh, 
the Jogi-Tila meridional series, each named from a station of the North-West 
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Himalaya longitudinal. There was also the Sutlej series whioh followed that river 
from its junction with the Indus on the south-west to its meeting with the Gurha- 
garh south of Ferozepur [ pls. 3, 5 ]. 3 

Starting from the neighbourhood of Dharmsála in Kangra, the Rahun Series 
ran south through Ludhiana, Hissar, and Jaipur, to close on the Great Longitudirial 
near Kotah. It was started in 1852 to provide trigonometrical control for the 
revenue survey of the cis-Butlej States and the Rohtak Canal engineers[ 269, 272 ]!. 

Logan had recently completed the North-West Himalaya longitudinal, and 
the two northern figures of the Great Indus series [37]. On reaching Rahun 
station?, on 22nd October 1852, he found that the mark-stone had been removed, 
so commenced work from two hill stations to the north. Whilst Keelan eelected 
stations in advance, the rest of the party built towers and cleared rays?. After 
two months illness Logan took up the final observations at the end of January 
and by mid-April had completed 25 principal triangles‘. Several secondary and 
minor series of triangles were run by Armstrong and other assistants to survey 
the main rivers and Jay down marks for the revenue surveys. 

After spending the next season on the Chach base-line the party, still the 2nd 
Hill Series, marched down to Karachi with the measuring apparatus, dropping 
Logan at Lahore, desperately ill [43]. After assisting at the Karachi base line 
during field season 1854-5, it resumed the Rahun series in October 1855, this time 
under Charles Lane®. 

Lene took up work from Logan’s last stations to the west of Patiala, and work 
proceeded smoothly. Towers of from 20 to 40 feet were constructed, generally on 
sandy mounds composed of the ruins of old villages, and requiring deep foundations. 
During 1856 Lane was transferred to Assam, handing over charge to KeeJan, who 
carried bis triangles down to the hilly country near Alwar. On return to Mussoorie 
in April 1857 the party passed through Delbi and Meerut only a few days before 
the outbreak of the mutiny. The country south-west of Delhi was so disturbed 
that during season 1857-8 the party was employed on recess duties at Mussoorie, 
and in October 1858 was transferred under Tennant’s charge to the Gurbagarh series 
to the west*, whilst Keslan took over charge of the southern section of the Indus 
series for the next three seasons [ 48, 110-1]. In 1860 Keelan marched his party 
back to Dehra Dün [ 49 ], to resume work on the Rahun series. 

In 1857...I left four kalashies...in charge of these two stations...in the independent Rajpoot 
states, and of Khaira hill station...in the Jhujjur State [ 264 ], ... with instructions that the 
marks...were not to be disturbed or injured in any way. Shortly after the arrival of the party 
at headquarters the rebellion broke out and very soon extended to the Jujjur State where 
these men had been left, and who were never heard of again. 

Before proceeding with the approximate series, my first duty was to examine the...sta- 
tions...to ascertain if they were disturbed, but I was glad to find both untouched. ... The 
pillars and marks...were found precisely as I left them in April 18577. 

Proceeding south through Jaipur, the Rahun series, about 550 miles in length, 
was closed on the Great Longitudinal during season 1862-3, having taken six work- 
ing seasons to complete?. 


GURHAGARH, 1847-9, 58-62 


Gurhagarh hill station of the North-West Himalaya series lies to the east of 
Jammu city [ pl. 6], and the meridional series follows fairly closely to meridian 
75°, passing through Jullundur and the western parts of Hissar and Shekawati. 
From parallel 28? it then bends slightly west through Ajmer to absorb the Aramlia 
series which had been brought up by the Bombay party under Rivers for supplying 
geographica] data for the revenue survey of Ajmer [ 56, 265-6 J. 


1QTS.1v & Syn. v (1-106—E ). *oncitadelof Rabun town. * Assts.; Lieut. Montgomerie, Keelan, 
Wm. James, Johnson. t DDn. 593 (353 ), Report 1852-3, 27-5-53. ‘with Keelan and H. Beverley, 
*DDn. 564 ( 351 ), 6-10-60. ™DDn. 692 (577), Keelan to srs., 26-8-61. "OTS. Y & Syn. V, series X. 
GTS. 1v & Syn, 1v (x—F ). 


GURHAGARH, 1847-9, 58-62 51 


Aocording to my plan [ writes the Surveyor General ), he was to extend tbe Khanpisura 
series northwards from the parallel of Neemuch to that of Ajmere, conforming to the meridian 
of Aramlia. This triangulation, with the exception of an unsightly bend at the parallel of 
25? 307, has been ably carried out. It extends over two degrees of latitude, and consista of poly- 
gons Containing 25 large triangles. ... Lieutenant Rivers...was intended to adhere to the 
meridian of Aramlia until he reached the parallel of Ajmer, and then to fix tbe position of revenue 
survey stations by minor triangulation [56]. A considerable quantity of secondary work 
has been performed, all towns of any size, bill forts, etc., laid down, ns well as the cantonment 
of Nuseerabad. ... The Ajmere province was lately surveyed for revenue purposes [ 265-6 J, 
and the stations of that survey have been connected. ... 

Mr. Sub-Assistant Fraser likewise completed a topographical map shewing every village, 
and the delineation of the ground in that portion of the Oodepore territory! [ 38 }. 

This southern section was completed between 1847 and 1849. 

The northern section was commenced in October 1858 by the party from the 
Rahun series which had been interrupted by the outbreak of tbe mutiny [ 50, 484 ]. 
Tennant was transferred from the Jogi-TiJa series to take charge, and bad to re- 
organize the party right through, there being a particular shortage of experienced 
khalüsis*. It wes an unusually wet season; 

The first rain of the season fell...towards the end of December. ... We had already been 
delayed by rain in crossing the river, but it now came down in torrents. ... The outturn of 
January was in consequence very small and our fate in February was similar. We had few 
days without clouds, and generally heavy rain once or twice a week [52 n.5]. . 

Of course the selection of stations did not suffer alone. The kutcha bricks were destroyed 
by thousands, ...and the moulders were discouraged. ... Thinking that my presence might 
be useful in urging the moulders and buiüders..I returned early in March along the rays, 
still accompanied by rain, til I reached Sialkot. 

After testing the visibility of doubtful rays and reconstructing unsatisfactory 
towers, he succeeded in getting a few observations and closed down on 20th April; 

From Dehra station to Deoli T.S. my observations proceeded regularly. We had many 
interruptions from clouds and the wind at nights was very violent at times, with light rain. 
On the day of reaching Deoli, rain set in and was heavy that night and the next day. The 
tower (apparently of a very diliquescent earth) was unsafe; large pieces were being con- 
stantly washed down, and our feet sunk into the earthen top. I therefore took down the 
instrument. Still heavy rain continued and injured the tower further so that repair was neces- 
sary before again putting up the theodolite. Reporta too came in that the towers at Bhuru 
Chak end Langi had partly fallen, and that Atalgarh would require some repairs. 

In September 1859 Tennant was appointed Astronomer &t Madras, and charge 
fell to George Shelverton from the Kashmir survey, who by 1862 completed junc- 
tion with the Bombay work. He had considererable difficulty through the Raj- 
putàna desert from shortage of drinking water and supplies, as well as material 
and labour for the building of towers [ 45, x11]; 

Wholesome water was scarcely procurable, and...even for building purposes had 
frequently to be conveyed from distances of four and five miles. The larger reservoirs...upon 
which the inhabitante depended...during the greater part of the year had invariably been ex- 
hausted, and the expensive kucha wells of the country barely sufficed for local needs. 

Connection was made by minor triangulation with earlier surveys and with places 
of importance. In one trip Donnelly "fixed the positions...of about 83 Bickaneer 
villages that had no existence in any of the maps". "The total length of the series 
between one longitudinal series and the other came to 576 miles*. l 


Joai-Tma, 1853-7, 62-3 


The Jogi-Tila eeries takes its name from a peak at the north-east end of the 
Salt Range which runs for many miles parallel to the Jhelum River. ‘‘On its sum- 
mit there are two Hindu temples...and...various buildings...inhabited by the Jogis 
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who conduct the religious services. This peak was...a station of the North-West 
Himalayan triangulation”. 

The series runs south across the Chen&b and Ravi rivers closely following 
meridian 73° 30’. It closes on a side of the Sutlej Series, and the extension 
across the Bikaner desert to the Great Longitudinal was abandoned. It straddles 
three doabs, the Jech, the Rechna, and the Bari, each enclosed between two ef 
the great rivers, Jhelum, Chenib, Ravi, and Beds, and it was largely to provide 
points for the revenue surveys of these dodbs, and the maps compiled from them, 
that these meridional series were pushed forward [ 37, 273 ; pls. 3, 6 ]. 

Minor triangulation breaking out from the North-West Himalaya longitudinal 
was carried out during season 1852-3 by Armstrong who had brought his party 
up from the Hurilaong series in Bihar. He started in January 1853 “from Achnur 
in the territories of Maharaja Goolab Singh”, working down the Chenab to its 
junction with the Jhelum, and then up that river, erecting 
small pillars of masonry, which would supply fixed points for the revenue surveys, and 
contribute to the &ccurate geography of the country. ... These junction marks are sli com- 
plete in the south bank of the Chenab, and are of wood or brickwork according as the locality 
is affected by...the inundations of the river. ... In addition to the villages indicated in the 
plan, we have intersections to many temples and buildings, and many perambulated dis- 
tances to villages which could not be inserted into the plan. ... 

With reference to Major Shortrede, ...I had an interview with him...at Sislkote, and 
learnt...that his survey of the Sialkot District was nearly completed. ... He recommended 
me to connect the triple-junction village marks with my operations as the best means of in- 
corporating the two surveys! [ 68, 273 J. 

Armstrong completed his survey in May by closing on Jogi-Tila hill, having 
fixed the towns of Wazirabad, Jhelum, and Gujrat, and innumerable village trijunc- 
tions®. In October 1853 he was deputed to start the lay-out of this Jogi-Tila series, 
sending half his establishment to work under Walker on the Chach base-line [ 43 ], 
and towards the end of the season Walker joined up with the ful] party. The 
series was arranged in a chain of short-sided polygons and the lay-out across these 
Punjab rivers and their doabs presented peculiar problems ; 

The belt of ground lying in the immediate vicinity of each of the rivers, which is known 
as the khedir land—and usually has & breadth of five to fifteen miles including the mile or two 
of sand, shingle, and water, forming the river bed—is on a level which isa little above that of the 
river during the greater portion of the year, and below it during the summer months, when... 
the river then overflows tbe whole of the lowlands, and sometimes overtops the artificially 
raised sites of the villages. ... 

Between the khadir lands of two rivers enclosing a doab there is always an elevated plateau — 
called the bar—which rises from 30 to 40 feet above the level of the khadir, ... forming a well- 
defined barrier to the lateral excursions of the river. ... The bar is covered with...stunted trees, 
scrub jungle, and low grass, ...inhabited only by migratory herdsmen who wander about 
with their cattle...where water is to be obtained [ 7, 39-40, 273]. - 

Great caution was necessary in the selection of...stations, more particularly. .[ when] a 
station in a khadir land and one in the interior of the bar were...to be mutually visible’, 

From November 1854 Walker started to extend the approximate series to the 
south*. At the end of December he left Shelverton to carry on the reconnaissance, 
building of towers, and line-clearing, whilst he commenced observations from the 
north. Work was delayed by the usual dark and stormy weather of January‘, 
and there was an unfortunate hold-up at the first station in the plains. 

Mutual visibility between it and the corresponding station of Hela, on the eastern flank. ... 
which had been constructed during the previous vear, was impossible. ... Kothiala was situated 
in the khadir lands of the Jhelum River, Hela in those of the Chenab, ... and between them 
lay a breadth of about 13 roiles of the elevated bar, which could neither be built over nor cut 
through excepting at enormous expense [ 47, 111 ). 

It happened that a Hindu temple...was standing in the vicinity of the line, on the scarp 
of the bar towards Hela ; this temple—being a square building with a fiat roof, and not very 
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dissimilar in-form from one of the survey towers when viewed at a distance—Mr. Armstrong 
had mistaken for the Hela tower. ... There was no alternative but to establish a station on 
the top of the temple in lieu of the one at Hela, though tbis necessitated the introduction of 
an angle...which very closely approached the minimum limit ( 30° ). 

Walker had to build & pillar on the top of the temple, construct & balance crane 
for hoisting the theodolite [ rv, 125 ], and clear a new line through the jungle. 

The selection of stations was particularly difficult with the general line running 
diagonally across successive dodbs ; , 

The low level lands...interpose a...flat monotonous surface which is always inconvenient 
and difficult to span, being too wide for a single side of a triangle, too narrow to admit of two 
sides, and often requiring a hazardous extension over the high perpendicular ridge which 
usually separates the lowlands from the bar. ... Much embarrassment is also occasioned by the 
want of water in the bar. Mr. Shelverton was often compelled to sink wells varying from 40 
to 110 feet as a preliminary to the construction of a tower station. 

Frequent grazing rays brought trouble from refraction, and with reciprocal 
vertical observations impossible for lack of a second large theodolite, a number of 
stations were connected by spirit-levelling [ 65 ]. Work was closed towards the end 
of March owing to thick dust-laden atmosphere and recess was spent in Murree 
[48]. Walker then moved the party to the Great Indus series, and Tennant's 
party was brought up from Sukkur to take over Jogi-Tila [ 46-7 }. 

During season 1856-7 Tennant had the assistance of Brownlow from the Kashmir 
survey, and the series was extended to the Sutlej. After a brief reconnaissance to 
the borders of Bahawalpur where he met with some opposition, and after Armstrong 
bad laid out a few triangles, Tennant reported that it would not be practicable to 
take tbe series across the desert to Abu. 

Without subscribing implicitly to this opinion [ writes the Surveyor General], I...con- 
fess that the difficulties likely to be encountered appear sufficiently great to warrant a special 
exploration by a flying party previous to an approximate series. This flying exploration, 
however, itself requires so many special arrangements for water and food that I think it 
Rhould be deferred to more peacesble times. 

The mutiny had yet to be quelled ; Tennant had been called up for military 
duty, and Armstrong was directed to move the party to the southern section of the 
Great Indus series [ 48 }?. 

The southernmost figure of the Jogi-Tila series is a hexagon astride the Sutlej 
making junction with the Sutlej series. The angles were observed by George 
Shelverton in field season 1862-3. 


SUTLEJ SERIES, 1860-3 


The Sutlej series was completed during three seasons, 1860 to 1863. It ran 
from the neighbourhood of Mithankot on the Indus and followed the left bank of 
the Sutlej River up to Ferozepur, connecting up the Indus, Jogi-Tila, and Gurha- 
garh series, and providing a basis for two additional meridional series that were 
carried across the great desert later’. 

It was carried out as a chain of single triangles, and observed with Troughton 
& Simms 3-foot theodolite*. Armstrong laid out the approximate series during 
seasons 1860-1 and 1861-2, whilst Herschel observed the final angles eastward to 
the Jogi-Tila series by April 1861. George Shelverton then completed observations 
to Ferozepur during season 1802-3 [ pls. 3, 6 ]. 

During season 1860-1 Branfill ran a line of spirit-levels along the line. Where 
the towers were not ready for connection, stone bench-marks were fixed at distances 
of 10 to 12 miles apart for connection to the triangulation later on® [79 ]. 
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CHAPTER V 


BOMBAY TRIANGULATION 


Bombay Party — MERIDIONAL SERIES ; Singhi, 1842-6, 60-1 — Khanpisura & 
Arümlia, 1845-9 — Abu, 1850-2 — Kathiawar, 1851-62 —Curcu Coast, 1853-7 
— Gusarnit LONGITUDINAL, 1851-2, 54—7, 60-1. 


\HE Bombay trigonometrical survey had been placed under the professional 
orders of the Surveyor General in 1831 [ rv, 72 ], and in 1838 the party had been 
absorbed into the Great Trigonometrical Survey [ Iv, 73-4; v, 101 J. 

Harry Rivers of the Bombay Engineere had taken over charge from Jacob at the 
end of 1842, and held charge unti) he took furlough in 1853. He was followed 
in turn by Nasmyth &nd Haig, both also of Engineers. Of the assistants, Sanger 
and Da Costa were the mainstays ; John McGill replaced Fraser in 1851. 

The Bombay Longitudinal series, started by Everest in 1822 from Bidar on the 
Great Arc [ m, 234-5 J, had been re-observed by Jacob and extended to the west coast. 
Rivers completed the South Konkan series, and by 1844 was in difficulty on the 
North Konkan, or Singhi, series. Leaving this unfinished on account of con- 
tinued sickness and smoke-laden atmosphere, be switched to the Khanpisura series 
running north across the Deccan plateau. He then extended it, as the Arümlia 
series, north to Ajmer, which he reached in 1850 [ 56 ]. 

Between 1850 and 1853, being joined by Nasmyth in December 1851, he ran a 
meridional series southward from Abu to Ahmadabad in Gujarat, and then a longi- 
tudinal series westward into Kathiawar before taking furlough in March 1853. — 

Between 1853 and 1860 Nasmyth covered Kathiawar, Gujarat, and Cutch with 
longitudinal and meridional chains. Three of these—the Gujarat Longitudinal— 
the Cutch Coast—and the Kathiawar Meridional—were principal series of import- 
ance, that were supplemented by minor and secondary work. On 10th March 
1860 Nasmyth handed over to Haig who finished off the work remaining in Gujarat 
and Malwa during the next two seasons. 

Up till 1847 Rivers worked with a 15-inch theodolite by Dollond, and from 
1848 with a good 18-inch instrument}, which was used by the Bombay party until 
1862 [155]. The Bombay work of this period, therefore, cannot compare with 
that carried out by the 3-ft. and 24-inch theodolites, though in acknowledging 
Nasmyth’s work the Surveyor General notes that 
the quantity and quality of work achieved by his party with very inadequate means are truly 
wonderful. The whole tract...embraced by Kathyawar and Cuteh has been fully triangulated 
and prepared for topographical survey. The numerous series into which this triangulation 
is divided close most satisfactorily, shewing extreme sccuracy of observation, beyond what 
could have been expected from en 18-inch...instrument?. 


During 1862-3 Jacob’s work on the eastern section of the Bombay Longitudinal 
was revised by Haig with a 24-inch theodolite [ rv, 74 ]. 


MERIDIONAL SERIES; BrsGHi, 1842-6, 1860-1 


During season 1842-3, whilst Da Costa was laying out the triangles of the South 
Konkan series that ran southwards down the Ghats through Mahabaleshwar- to 
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the Goa border, Rivers bad run the North Konkan, or Singhi, series northwards 
as far as Parnera near Damān!. Bad visibility forced him to leave many angles 
unobserved [1v, 75]. During the next season, 1843-4, whilst he observed the 
South Konkan himself, with connections to the sea-level [62,72 ]*, Da Costa was 
deputed to carry forward the approximate series of Singhi beyond Surat, but 

it is fatal...to enter the jungles of this neighbourhood before the end of February, and every 
party that has ever attempted to work here in the winter months has failed. Mr. Da Costa 
and his men...had not been in the Surat District three weeks before they were all without 
exception severely attacked by fever. Mr. Da Costa...became so crippled...that he had to move 
into Surat. By March he had sufficiently recovered to take the field again, and the jungles had 
now become fairly healthy, but the season of haze and smoke had recommenced, and nothing 
in the way of approximate work was feasible [ 460-1 ].. 

Returning from South Konkan in March, Rivers left immediately for Surat, hop- 
ing to observe the rays on which he had been foiled the previous season, but 
the density of the atmosphere was just the same as when he was here before. He remained 
now three weeks, but never succeeded once in obtaining a glimpse of a single heliotrope. On 
April 9th he set out for Mahabaleshvar where he had established his headquarters’. 

In October 1844 Fraser and Sanger took up the extension beyond Surat, but 
lost a full month from persistent opposition by the inhabitants. It was said that 
the Maharajah, cr Gaickwar, of Baroda “ was convinced that the two Englishmen 
were not traversing his dominions for the sole purpose of looking through a small 
telescope, and his inability to discover their ulterior designs greatly irritated him". 
It required a special reference to the Bombay Government to convince him that 
no evil was intended. By the end of the season the approximate series had been 
extended to the Narbada. 

Rivers himself first went south to take an astronomical azimuth, and then returned to 
Parnera, but this time it was climate that defeated him. 

So much was he delayed by illness and hampered by the number of sick, that the measure- 
ment of...six angles was all that he succeeded in doing throughout November and December. ... 
The fever as yet had shewn no signs of abating—the natives he had newly enrolled to replace 
those disabled by sickness had almost to a man succumbed to the disease—and several deaths 
bad occurred. .. Every day brought the smoky season nearer. 

He succeeded in completing observations to the south of the Narbada, but 
baulked of pursuing his work to the north he now extended his series into the high 
ground to the east, doubling his chain of triangles between Singhi and the Tapti 
[pl. 3]. The Surveyor General considered this a waste of time. and directed him 
to abandon further work on the Singhi Series, and take up a new series on meridian 
75° 30’ on the healthy Deccan plateau‘. During season 1845-6 he found opportu- 
nity, however, on his way to and from his new work, to complete observation of 
a few angles of the Singhi series that had hitherto eluded him. 

Work on the Singhi series now remained in abeyance for the next fifteen years 
till it was brought to conclusion during season 1860-1 by Haig, working south- 
ward from the Gujarat Longitudinal series [61]. Haig’s party again suffered heavy 
losses from fever and it was proved without doubt that it is fatal to enter the Raj- 
pipla and Gujarat jungles before February. 


Kuinrisura & ARAMLIA, 1845-9 


The Khànpisura Meridional series broke out from the Bombay Longitudinal 
near Ahmadnagar, and followed meridian 75° 30' northwards through Indore 
and Ujjain-to olose on the Great Longitudinal series near Nimach. Starting from 
the south at the end of 1845 Rivers brought it up to the neighbourhood of Mhow 
by April 1847, still working with the old 15-inch theodolite by Dollond. 
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During season 1847-8 he took over charge of the approximate series himself 
in order to lay out a suitable junction with the longitudinal series from Sironj, 
with an extension of his meridional series northwards to provide points for the 
revenue survey at Ajmer [265-6 ]. Having reached latitude 25°, north of Chitor,} 
he started observations towards the south, but had failed to reach his work of the 
previous season when bad visibility and an accident to his theodolite compelled 
him to close down and march into Mhow ; 

After dismounting the theodolite at the last...station, the box containing the vertical 
circle and telescope...was carried off by thieves during the night, notwithstanding that seven 
village watchmen were within ten yards. ... The box was found next morning about 150 yards 
distant from the camp,.the only thing missing from it being the eye-piece [ 162 J’. 

The Surveyor General did not like this observation from front to rear; 

Fins! angles should never be commenced at the advanced end of a series and carried back- 
ward, because if any accident occurs the connection is thereby rendered incomplete, and the 
office duties of the series are thrown a year into arrears’. 

He ordered that for season 1848-9 Rivers and his party should assist on the 
Great Longitudinal series under Renny [ 38, 391-3 J; 

The Surveyor General’s attention having in September 1848 been attracted to the extreme 
wildness of Lieut. Rivers’ observations, ... be was called on for an explanation. ... It appears 
that his instrument got out of order and had further been injured by the very unskilful means 
adopted by Lieut. Rivers to remedy the defects. ... 

Lieut. Rivers...having apparently fallen into careless habite, there was no other course to 
follow but to order him and his party to join Captain Renny. ... By this means the Surveyor 
General obtained a more skilful report on the instrument, and Lieut. Rivers was afforded an 
opportunity of witnessing geodetica! operations carried on in first rate style‘. 

A new eye-piece reached Rivers in November 1848 in time for him to close the 
observations remaining on the Khanpisura series north of Mhow, after which he 
joined Renny on 5th March [38 jf. At the close of this field season he returned 
to recess quarters at Mhow. In October 1849 he marched north to Nimach where 
he took over the 18-inch theodolite sent up for him from Dehra Din, and resumed 
work on the Aramlia series to the north. 

The graduation of this theodolite—one of those by Troughton & Simms brought 
out by Everest in 1830—was irregular, but Rivers found by experiment that he 
could get the best results by taking the means from observations on 12 zeros, and 
good results were thus obtained during the next 12 years. 

He took the Aràmlia series up to Ajmer by a swing to the west, which the 
Surveyor General considered a blemish. He had intended, but had not specifically 
ordered, that the main series should have continued on the meridian of Nimach, 
75°, and connected to Ajmer by a minor series [ 51 Jf. 

There were various delays. At the start Rivers found the platform of one of 
his stations of 1848 had been destroyed ; the site had to be shifted and all angles 
connected with it re-observed. During February he lost time from an arrow wound 
in the groin during an incident with some Bhils [ m1, 440 ]. 

Towards the end of the season he re-observed the angles taken with the 15- 
inch theodolite in 1848, and tightened up his connection with the longitudinal 
series before moving into recess quarters at Nimach?. The whole series northwards 
from the longitudinal series at Aramlia was later incorporated into the Gurhagarh 
series after junction had been made at Ajmer in 1862 [ 50-1 ]. * 

Rivers had left the Khànpisura series in the form of quadrilaterals and polygons, 
except at the break-out at the southern end, and this was remedied at the end of 
1862 when Haig added a new station to complete a double polygon at the junction 
with the Bombay longitudinal. Later again all the vertical angles of the Khan- 
pisura series were re-observed as the earlier heights were unsatisfactory [ 62 J*. 
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The Abu meridional series running southwards from the Great Longitudinal to 
the neighbourhood of Ahmadabad in Gujarat was planned to connect with sea- 
level at the head of the Gulf of Cambay and provide a check on the heights of the. 
longitudinal series’ [67, 72 ]—to provide points for a topographical survey of 
Gujarat and Káthi&wàr [ 191-2 ]—and then to extend south to meet the Singhi 
series [55 ]'. None of these objectives was carried through [ 74 ]. E 
'* In October 1850 Rivers took up the approximate series himself, but after the 
first polygon had been selected in the comparatively easy hill area, the country 
became very difficult. It was flat, broken by innumerable ravines, and covered 
with trees. Towers had to be built at every station. Neither Rivers nor his 
assistants had any experience of such work, and they wasted time in futile attempts 
to locate themselves by burning fires. Rivers was reluctant to try Everest's system 
of ray-tracing—slow but sure—and when he did the results were far from encouraging 
[ 60, 103]. Early in February he left his assistants to persist with the approximate 
series, and returned himself to make final observations from the north?. 

During season 1851-2 the series was brought to a close on a figure of the 
Gujarat longitudinal near Ahmadabad and, to complete the connection to the sea, 
Da Costa laid out a minor series of triangles down to the mouth of the Sábarrmati 
River, which he had to re-clear and adjust at the end of 1853[72]. Nasmyth and 
McGill then spent six strenuous weeks searching for a suitable site for a tidal 
station [73 ] and completing observation of the minor triangles from the river 
mouth to Ahmadabad, some 70 miles. ' 

Surveying under a tropical sun, and up to the knees in mud and water must be harrassing 
at any time, but, unprovided with boats as we were, our duty...was irksome and...not free from 
danger. Mr. McGill on one occasion, and I myself on another, narrowly escaped being over- 
taken by the bore, while the circuitous route which the baggage bad to take in order to cross 
the river left us on several occasions dependent on the hospitality of a miserable hamlet’. 

They were much troubled by vagaries of refraction [65] ; 

I have used heliotrope apertures of 4-inch, and lamp apertures of 2 inches. The signals, 
however, bave seldom been the clear, sharp objects which short lines and small apertures 
suggest. Often in the southern portion of the series, where the lines crossed mud, alternately 
flooded and drying, the heliotropes resembled pillars of flame, while the lamps were large 
and unsteady. At other places from the flatness of the country the signals bad all the dis- 
advantages of grazing rays. At one time they were magnified and agitated by the air, and at 
another obscured by the dust of carts or cattle crossing the line. 

The vertical observations would suffer chiefly from these disadvantages, but I have en- 
deavoured to ensure the accuracy...by repetition [ 63 ]*. i 

Though Nasmyth found what he thought a suitable site for a tide gauge, the 
sailors would have none of it. Connection to sea-level was made later at points 
along the south coast of Kathiawar [73-4]. Final connection of the Sabarmati 
series with Kathiawar triangulation was not completed till season 18605. 


KATHIAWAR, 1851-62 


From 1852 to 1862 triangulation of Kathiawar, Cutch, and Gujarat proceeded 
with no definite programme. The main meridional series followed meridian 71°, 
north to the Great Longitudinal series and south tothe island of Diu. Approximate 
work on the southern section was carried out by Da Costa during season 1852-3 ; 

The Portuguese suthorities...were jealous of a British officer even landing on their island, 
and greatly objected to a tower being built and observod from. ... Rivers...explained to the 
Governor that his work wag...purely in the interests of science, and bad no military or political 
aspects. He also offered, if he were allowed to erect and visit a station at Diu, to give tlie 

i 3 
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Portuguese the co-ordinates of their town, a gift...they do not seom to have valued, as his 
request was refused, He then wrote...to the... Bumbay Government, through whose ropresenta- 
tions Mr. Da Costa was at length allowed to build the station of Dangarwani!. 

The following season Da Costa ran a minor series round the coast, starting from 
Gogha on the Gulf of Cambay in Docember 1853 and closing at Dwarka, the extreme 
north-west, by mid-June ; - 

The series extends the basis for the map of Kathiawar. Ita execution has been well tiined, 
for a survey of the coast is now being made by the naval authorities, and the value to the 
nautical surveyor of...Mr. Da Costa's trinngles...is very great. 

During season 1852-3, after re-arranging its junction with the Gujarat longitudi- 
nal north of Wankaner [ pl. 1], Nasmyth completed observation of the meridional 
series to the sea-coast at Diu by the 10th of May, being delayed by having to rebuild 
some of the towers and by ‘‘cloudy weather, fogs, and storms" 

The southern and south-western portion of the Kathiawar peninsula is known as the Gir. 
It is a wild, mountainous, and deserted tract, and ite soil is poor, unproductive, and stony. 
The water is bad, causing dropsy and disease of the spleen [ xr, 127-8 ]. 

He then took a minor longitudinal series eastward to Gogha before withdrawing 


for recess at Rajkot. 

In February 1854, after having first completed the Sibarmati series [ 57 ], he 
returned to the meridional series to lay out the principal triangles northwards 
across the Rann into Cutch. 

He now met with a series of grievous delays. Hardly any of the raya were cleared, and 
on one of them—when he had spent much time in cutting down the trees—a village appeared 
in the way, and the tower had to be raised. ... He was overtaken by a violont storm, and after 
that till the last week of April...the air was seldom clear. 

Since the time of our first crossing the Runn, the sea had gradually been extending over it, 
and where the water had lain for any length of time the mud was soft and there were in many 
places quicksands. Dead bullocks and stuck carts gave unanswerable evidence of the difficulty 
of crossing. The mud was such that my own camels, lightened of half their ordinary loads, 
did not get through it without accident. The water too in these places was particularly salt, 
and caused any lacerations made by the saline crystals...to smart severely’. 

Rivers had already reported on the difficulties of the Rann when laying out 
tbe Gujarat. Longitudinal series in 1851 [ 60; pls. 1, 3]; 

The large Runn opens into the sea at ite extreme western end near the town of Luckput in 
Kutch, where there is a ferry to the Scinde side. The eastern part of the Runn diminishes 
to a narrow channel near Aungair in Kutch, beyond which it again expands nnd this smaller 
Runn opens into the sea...near Mallia in Kattywar. 

In the fine weather the Runn is a plain of sand strongly impregnated with salt which hardens 
it so much that carts can cross it in any direction and without cutting it up much. The plain 
is 80 dead a level that after rain one may ride for miles through the water and experience no 
...change in the depth. (The 9th N.I. marched once in August a distance of 12 miles without a 
dry step, and yet the water was never above the men’s knees). On drying the salt crystalises, 
and the whole country is as white as snow till again broken up by the carts and cattle. 

In the monsoon the rivers Loonee, Bunags, and Suraswattee falling into it cause the whole 
to be inundated to & depth of about 3 feet. Besides these the Nasa, a branch of the Indus, may 
be said to flow into the Runn ; it formerly passed Oomercote and Wanga Bazar and entered the 
sea near Sudhee. By the earthquake of 1819 Sudhee was submerged, it being now 3 feet 
under water. ... Since then the Ameers from hostile motives cut off its waters from where it 
leaves the Indus above Sukkur, and there has been no water in its channel since. 

No fresh water is procurable in the actual Runn, but there are several islands in it, some 
of which are hills of abovt 200 feet high ; these are covered with good grass, and on them fresh 
water can occasionally be obtained. 

‘The mirage is sometimes most extraordinary ; small ridges of a few inches high assuming 
the oppearance of a lofty castellated town, and...a line of Balt that of the ocean {40}. Infine 
weather when the plain is encrusted with salt, the heat and glare is almost unbearable by day, 
while in the cold months the temperature at nights is most piercingly cold [ 40, 65 *. xs 


When he returned to observe at stations south of the Rang Nasmyth found 
the April weather fatal to health and progress. 
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I had no option, however, but to persevere, for I expected that the towers, so hurriedly built, 
would be washed away by the rains. The winds were scorching, and the heat overpowering, 
and it was rarely that anything animate except ourselves was to be seen stirring during the 
heat in theso days. Yet day would succeed day without one glimpse of either heliotrope or 
lamp to cheer our weary bours of anxious watching. ... 

"Excessive heat and bud water brought sickness in their train. Two cases of coup-de- 
soleil occurred, while there were no less than 14 of our number crippled with guines-worm 
[m, 165]. The last week of April brought more agreeable weather. The observations in 
Kattyawar were completed, and the establishment crossed once more into Cutch!. 
The field season was closed in the middle of May, and the recess months spent partly 
at Mandvi and partly at Bhüj. l 

During season 1854-5 Nasmyth joined in the base measurement at Karachi, leav- 
ing his assistants to extend ininor and secondary triangulation and to make tidal 
connections at Miàni and Diu. At the end of December 1855 he carried the meridion- 
al series across the upper arm of the Rann to close on the Great Longitudinal 
north of Nagar Parkar [ pls. 1, 3 J. i 

Our visit...has been well timed, for the Runn between Beyla and Nugger Parker was dry. 
Had it not been so, there would have been difficulty in getting the instrument across, for the 
distance from shore to shore is 251 miles, while from halting place to halting place the distance 
is probably not much under 40 miles. Had our visit been postponed later the ditficulty would 
have been in seeing the signals. ... 

At one of the stations of the Gt. Longl. Series a wcek's cloudy weather, during which there 
was partial rain, caused disappointing delay, and tbe detours which are forced upon us in 
order to get across the Runn at all diminish the resultant amount of work. The distance be- 
tween Akoria and Warana is about 19 miles, yet to get from one station to another the establish- 
ment marched about 56 miles, and stil) had to wade through the soft yielding mud and water 
and sludge of the Runn?. 

Having completed the northern triangles early in May, Nasmyth spent the rains 
at Bhüj, leaving a gap tothe south which he closed at the end of the year, when 
he found that several platforms and marks had been tampered with. He attribut- 
ed triangular errors of over 3" to an earthquake that occurred in November’. 

The meridioual series was finally closed at Wànkàner on 21st December 1856. 


CurcnH Coast, 1853-7 


The Cutch Coast series breaks out from the Kathiawar Meridional near the head 
of the Rann, passes westwards through Cutch to Lakhpat, crosses the eastern 
mouths of the Indus, and then runs north through Sind to close on the Gt. Longi- 
tudinal near Tatta. It is over 200 miles long, a double series composed entirely of 
quadrilaterals and polygons. 

The approximate series was started from the eastern end by Sanger during 
season 1853-4, and the break-out revised the following season by him and Da 
Costa. The whole party spent the rains of 1855 at Poona. For the return journey 
from Bombay to Mandvi, Nasmyth secured passages for himself and the instru- 
ments in a government steamer, but had to send Sanger, McGill, the khalasis, and 
horses, by a country boat. There was a water scarcity at Bombay; the master 
was a poor navigator ; 

The wind was against them. ... With but little water left on board, he found himself 
at the mouth of the Persian Gulf within & short distance of Muscat. ... He sought to make 
some port on the Kattywar coast, but...the wind died away and there was no land in sight. .. 
A Bramin...was deputed to pray for better things, and...as morning broke...predicted & coming 
breeze...but it blew the wrong way. The Kattywar coast was passed unseen, and before the 
Konkan coast was gnined the horses had been three days without water. ... A steamer hove 
in sight. A signal of distress was run to the masthoad. ... The Captain of the steamer, hav- 
ing learnt that it was merely for water that he had been summoned out of his course, ... 
steamed away. ... 


` !DDn. 720 (23), Nasmyth's Report, 1853-4. — *DDn. 720(112), 1-2-56. — *GTS. xiv & Syn. 
xxxiv ( xv—J ). 


60 BomMBAY TRIANGULATION 


Having replenished their water supply from the Konkan coast, the party was at length 
Janded safely at Mandvi an November 11th. - 

Nasmyth started work west of Bhüj, snd spent the next two months revising the 
lay-out and observing. He then moved to complete the north section of the 
Kathiawar Meridional [ 59 J], whilst Da Costa carried the approximate triangles of 
the coast series due north up meridian 69? to close on the Great Longitudinal: As 
this line passed too olose to the Rann, Nasmyth rejected it, and the next season, 
1856-7, Da Costa and Sanger ran a new line parallel to the coast to cross the Indus 
to the west and join the longitudinal series just north of Tatta [pls. 1,3]. It being 
impossible to work in the vicinity of the Rann till Jate March, 
the two surveyors proceeded by boat to Kerachi to recommence their work from ite northern 
extremity. The new series started from the side Sahiji-Karothol, ... und after passing Tatta 
crossed a flat, damp, country, thickly overgrown. ... At first water was good and plentiful, 
but as the Rann was approached it became scarce and bad. 

Having selected all the stations, Da Costa commenced building the towers near the Rann. 
During bis stay in Karachi he had made arrangements for their construction, and hod des. 
patched material by boat to the north-west of Cutch, but...no workmen could be procured. ... 
At times it seemed as if the operations would fall through. ... Assistance...arrived from Mandvi. 

The towers...were not easy to build, the foundations could nof be dug two feet without 
water running in. ... A large supply of bricks had been prepared...but an unexpected fal! of 
rain in February converted them into mud. ... 

Towards the beginning of June the Indus overflowed ita banks and flooded the whole 
country round, obliging Da Costa to return to recess quarters at Bhuj}. 

At the end of December 1856, Nasmyth resumed observations on tbe Coast 
Series, which he completed by the end of season 1857-8. To allow time for the 
construction of towers and clearing of rays across the west end of the Rann, Nasmyth 
worked from the Karachi ead, baving to re-observe at several stations either because 
markstones had been destroyed [ 470 ], or because of refraction difficulties ; 

On the Sind section...it was found impossible to take the vertical angles in the usual way. 
Many of the signals were not. visible at the time of minimum refraction, and on approaching 
the Rann there were only a few that were so, and these were...unsteady. ... Nasmyth always 
observed at one extremity of every ray himself, while either Da Costa or McGill—equipped 
with a 12-inch theodolite—was at the other. By placing two assistants on this work Nasmyth 
was enabled to observe the vertical angles on two rays himself every day. 

On oue ray “the signals one day were not seen til! 9 p.m. while another day they 
were visible at 7 o'clock iu the morning”. 

A considerable amount of minor triangulation was carried out in Cutch between 
1856 and 1860, forming an almost complete network, and closely defining the 
coast-line. 


GUJARĀT LONGITUDINAL, 1851-2, 54-7, 60-1 


This series follows parallel 23° between meridians 71° and 75° 30’, connecting 
the Kathiawar, Abu, and Khanpisura meridional series. It traverses the plains of 
Kathiawar and Gujarat on the west and the thickly wooded hills of the Panch 
Mahals and Malwa to the east [ pls. 1, 3]. 

Rivers started the section west from Abmadabad in February 1852 whilst his 
assistants worked on the approximate series of the Abu meridional. The selection . 
of stations westward to meridian 71° was entrusted to John Rossenrode who was 
posted to the party for the special purpose of helping with ray-traces [ 57,403 }. 
By the close of the season Rivers had observed the first seven triangles, the series 
being kept to a line of single triangles because “‘bigh towers were required &t all 
the stations, and great numbers of valuable fruit trees had to be cut down on 
every tray" [24 P. During the following season, after revising the lay-out of the 
final polygon of junction with the Kathiawar Meridional, Nasmyth assisted Rivers 
with the final observations which were completed by January 1853. 
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Sanger started the approximate series eastward from Ahmadabad during season 
1854-5, and this was continued by McGill during the next two years. During 
season 1860-1 Haig carried observations eastward from Ahmadabad to meridian 
24°, and-tben worked south to connect with the Singhi Series [55]. The next 
season he extended the longitudinal series eastward to the Khanpisura meridian, 
completing the final observations by February 1862. He had particular difficulty 
in closing as two desirable stations of the Khanpisura Series were found to give no 
view to the west. 

Kaula-ka-Mata, like Gumanpur, had been selected with regard to ite own series only, 
and was situated on the roof of a temple, the spire of which intercepted all view from the west. 
It...became necessary to build a new station on the same bill, ... and to make the side Karsod- 
Indrawan the closing side! 

Though in this instance the necessity for a westward connection could hardly 
have been foreseen, it is remarkable how otten a first lay-out by the Bombay party 
was found unsatisfactory when the triangulator came to carry out final observations. 
Sometimes this was due to change of refraction trom one season of the vear to 
another, particularly in the fat country, but very often it was a case of failure to 
test every ray on tha approximate series. Time and again the observer found that 
a selected ray was impossible owing to an intervening bill that entailed the selection 
of one or more new stations [ 102]. 
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CHAPTER VI 


GEODETIC HEIGHTS 


Vertical Angles — Refraction — Trigonometrical Heights — Spot Heights — 'TrpaL 
OBSERVATIONS ; Bay of Bengal — West Coast — SPIRIT LEVELLING. 


[IYHOUGH Everest realised the advantages of measuring vertical angles at the 
time of minimum refraction in the afternoon, he did not insist that this practioe 
should be invariable, but strongly urged the taking of vertical angles by 

simultaneous reciprocal observations whenever possible [ Iv, 93 J. 

Waugh fully accepted the fallibility of vertical angles, and constantly urged 
his surveyors to confine observation to the time of minimum refraction, and to 
make simultaneous reciproca lobservations. Where triangulation lay within reach 
of the coast, such as on the East Coast and South Konkan series, he insisted on 
frequent connection to mean sea-level [ 26, 71 ]. Where trouble was experienced 
from grazing rays, mirage, and other vagaries of refraction, he recommended the 
use of secondary intermediate stations and even the running of lines of levelling ; 

Although atmospheric causes will always more or less preclude the attainment of extreme 
precision in the determination of heights trigonometrically, still I am confident that much 
might be done to improve our results. For example, whenever it is necessary for the sake of 
symmetry...to adopt grazing or nearly grazing rays, it would be best to determine the heights 
by intermediate supplementary pointe of secondary character, and if direct vertical observa- 
tions are also observed on the grazing rays their results should only be used for contrast, and 
not allowed to bear on the final deductions. ... 

As many cross rays should be established as possible, even although these may not be 
used in the principal triangulation. ... Vertical observations should be rigorously confined to 
the afternoon minimum and not taken to rising objects. ... Lamps will never be used!. 

He was far from satisfied with the vertical angles taken by the Bombay party, 
both under Jacob and Rivers; 

The heights...depend on single deductions except in four instances, and the resulte of these 
four...show how unsatisfactory the single deductions are. ... It is...& most indispensable condi- 
tion to accuracy that no great length of time be suffered to elapse between the reciprocal 
observations. In resuming operations after a cessation of work it is always necessary to 
revisit the old points for..observing vertical angles, even should they..-have been completed 
during the previous season, because the vertical angles of one season cannot be safely com. 
bined with those of another [ 64 P. 

Owing to the large closing errors of heights, and the Jack of reciprocal and check 

vertical angles, all vertical angles on the South Konkan and Khànpisura series 

were re-observed between 1882 and 1886 [ 56 J5. 

Waugh writes to Clarkson who was troubled by refraction over the Orissa 
swamps [ 65 ]; 

If simultaneous verticals cannot be taken, or if they fail to give satisfactory conclusions, 
the next alternative is to employ one or two intermediate and experimental stations, ... but 
when this method also is either impracticable, or fails of success, the only remaining alternative 
is levelling from tower to tower. ... The principle...consists in making the back and forward 
stations as nearly equally distant ss practicable, and distance should never exceed 10 chains. .., 
Equality of distance ensures the refraction as well as curvature of the earth cancelling ori 
the fore and back observations. Short distances render the refraction small, and enable you 
to read off the levelling staves with accuracy and precision [78 J. . 
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After the differenoe of level has been determined, either by simultaneous observations or 
by supplementary stations, or by levelling, you wil! have data for computing the verticals 
in vacuo. Consequently if you happen to have observed a single vertical at minimum at either 
end of a ray, a comparison of the two results will give the refraction very accurately. The 
conclusion thus obtained should be prominently noticed and commented on. From such data 
we may determine a rule for employing single verticals [ 64-6, 90 J!. 

~ Asa useful check he recommended a circuit of vertical angles round a closed figure, 
and in season 1852-3 Logan made such circuits on the Rahun Series with consider- 
able success  Renny-Tailyour also reported the results of such a check-up through 
his stations in Kumaun [21]; 

The angles were generally taken at times of mimimum diurnal] refraction and the stations 
from Banog to Ghoongti and Dhela were all visited in regular succession from November 
to the end of January when the temperature is nearly equable. Then, owing to snow having 
fallen on the mountains, and the expediency cf taking the angles at the stations in the tersi 
during the healthy season, the tower stations were all visited before the hill stations of Birond 
and Saunchelia [ rv, pl. 4 ]. 

The results confirm the laws which previous experience had suggested ; viz., that when 
reciprccal vertical angles are taken at times of minimum diurnal refraction, and at the same 
season of the year as regards heat and moisture, the results are very trustworthy, and a high 
degree of accuracy may be expected from them, more especially if the angle at each station is 
the mean derived from repetitions on several successive days. ... 

Three differences of heights are rejected. ... In the first, error is traced to...the obsorva- 
tions at Bagwara having been taken from 28th February to 3rd March, and the reciprocal 
ones at Saonchalia on the 18th and 23rd of May. The observations at each station are 
accordant among themselves...but owing to the difference in the seasors...the elevation at 
Bagwara was too great relatively to the depression from Saonchalia. ... This would...tend to 
confirm the necessity...of observing strictly at times of minimum diurnal refraction, and of 
repeating the observations on several successive days. 

By comparing the results now sent with the heights previously obtained, ... you will 
perceive the great improvement...in the quantities combined in the mean height. ... This 
must chiefly be attributed to an improved system of observing obtained from following the 
rules established by experience’. 

In his order on refraction of September 1852 [ 64-5 ], the Surveyor General 
made the following notes about vertical angles ; 

The vast improvements recently introduced into modern instruments, more particularly 
as regards the sensibility of the levels attached to them, enable the Geodesist to attain a degree 
of accuracy and precision little, if at all, short of the most refined levelling operations, provided 
those precautions are not neglected. ... 

When an observer happens to be detained several days at a station, he should be careful 

to repeat vertical observations daily, because the mean of several days successive observations 
has been found to give more satisfactory results. ... 
‘ The value of the results may be tested by levelling round the triangles [ 75 ]. ... Under 
favourable circumstances the discrepancy which may be expected...in closing a circuit of three 
sides should not be more than one foot...in 30, 40, or 50 miles, not much exceeding what would 
occur with the levelling instruments. 

He issued definite orders for the careful reading and recording of the theodolite 
level, the determination of its 8cale value, and the correction of the vertical angles 
from these readings. 

In a later note he discusses “the best mode of dispersing the error of origin and 
closing” of heights derived from ''trigonometrical levelling" by means of vertical 
angles carried through a series of triangles5. 


REFRACTION 


The bending or curvature of a ray ot light or tine of sight when passing from 
one transparent medium to another, or through layers of differont densities, is a 
well-known optical phenomenon. Its special interest to surveyors was first realised 
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by Everost whon in 1822 he found that a distant object, which during the day was 
entirely concealed below the horizon would rise to view as night approached, and 
offer & favourable target for ks theodolite if illuminated when refraction was-at 
its maximum [ m, 235, 249 ; Iv, 105-7 J. a 

Ho fully realised how L this strange phenomenon affected his vertical 
angles, and hence his insistence on the importance of reciprocal observation'of 
every ray. The value of this latter precaution was seriously reduced when the 
reverse obsorvation was not simultaneous with the first, and for this rearon all the 
vertical angles of the Great Arc across the Jumna plain were observed by a team of 
observers working in concert under Waugh’s direction [ 1v, 41, 93 ; inf ]. 

To counter the vagaries of refraction nrising from grazing rays, Waugh directed 
his surveyors working across flat country to restrict the sides of their triangles 
to an average of about eleven miles, and to gain adequate height above the ground 
by means of towers or other elevations [ 101, 104 }. Amongst his many letters and 
circulars on the subject he writes to Nicolson in Assam ; 

Every exertion should be made...to observe verticals at minimum refraction, for those 
taken later are worthless. About half-past three p.m., or as soon 88 objecta begin to steady 
for horizontal angles, they mse at the rate of 1” per minute, or even more rapidly. Thus afew 
minutes difference of time will cause greater errors than observing unsteady objecte. Asa rule 
it is better to observe verticals too early than too late, for even at noon the uncertainty of 
severa) intersections to an undefined dancing object would not much exceed 2”. ... 

If your sides...do not exceed 11 miles, your etations always on high ground, the tower 
sufficiently high, and due care taken to avoid intermediate obstacles, ... there will be no 
difficulty in getting verticals at minimum. The period of minimum refraction lasts...probably 
from noon to the epoch of maximum temperature, which is generally...&bout 3 p.m. As soon 
as the thermometer begins to fall objecta begin to rise, and it is the evil effecta of this uncertain 
change in altitude which it is desirable to avoid. ... It is a good habit to observe reciprocal 
verticals at exactly similar times. ... Perfect equality of time is an essential elernent of success. 
-.. It is the time from apparent noon which should be recorded...and not watch times!. 

Stimulated by observations to the snow peaks Waugh gave much thought to 
the subject of refraction, consulting his more experienced surveyors and the Chief 
Computer, and in 1852 he issued this important departmental order [ 63, 65 ]. 

An opinion appears to have prevailed...that geodetica! heights derived from vertical angles 
are not trustworthy, but only a rough approximation to the truth. ... Refinements being... 
pronounced unattainable, a tendency is likely...to neglect those precautions on which accurate 
results depend. Limited as our knowledge even now is of the laws affecting terrestial refrac- 
tion, still some facts are well established, and experience suggests many precautions. ... 

'Terrestia! refraction...attains ita daily minimum at the hottest period of the day, and its 
moximum at the coldest, the former being about 8 hours after apparent noon, and the latter 
just before sunrise. ... There is also a difference...at different seasons of the year. ... 

In hilly countries...the seasonal variation...corresponds with the change of temperature, 
but in the plains...the stratum of oir next the ground is sometimes colder than the air im- 
mediately above, prodvoing...& very high refraction in calm clear nights after a hot day. On 
the other hand, in winter, the stratum of air next the ground is often hotter than the air above, 
producing 8 low rate of refraction at night. ... 

In the mathematical treatment of the...problem...an assumption is made that the terrestial 
refractions at each end are equal. ... Although we know accurately the sum of the two 
refractions, we cannot assign the true value of either singly [ 65, 90). ... Hence the judicious 

...observer...will be careful to take those observations under cieus lances that warrant the 
treatment of the refractions as equal. . 

Reciprocal verticals should be observed simultaneously if practicable but as the means 
are seldom available for simultaneous observations, which require two good observers-xeith 
good instruments, the next best precaution is to observe them at identical times from apparent 
noon. ... When observations at one end of & ray have been made at one season, and a consi- 
derable interval has elapsed before the other end can be visited, it will not answer to combine 
reciprocal observations [62]. . 

In the case of & grazing ray, s object observed must be well free from contact with the 
ground. ... The observations should be simultaneous. ... When simultaneous observations are 
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impracticable, the signal should be raised on high trestles ; the corresponding times should be 
perfectly identical; ... if...the result...turns out unsatisfactorily, an intermediate station of 
observation may be used [ 62 J}. 

Surveyorsiin the Punjab and in Kashmir were called on to make careful investi- 
gations, and on the Jogi-Tila series Walker had several of his grazing rays run over 
by spirit-level to determine the precise differences of level between the terminal 
towers. These confirmed the importance of restricting vertical angles to the hours 
of 1 to 3 p.m., more especially in the plains? [ 53 ]. 


In some areas surveyors were troubled by mirage and other eccentric phenomena 
of refraction [62,68]. The Surveyor General writes to Clarkson working on the 
Coast Series through Hijli ; 

Swamps and wet lands will..render objects agitated and somewhat obscure. ... Mirage... 
will give rise to double image and columnar appearance [1v, 106-7; v, 57]. ... Generally 
speaking the reflected or false image is the lower one and faintest, but it is advisable to avoid 
observing such objects. ... If tbe vertical angles are...much affected...it is best to have...some 
intermediate secondary stations...by...which...the relative heights of the two principle points can 
be deduced [62 ]. A comparison betweon the results...will be very interesting). 

Strange and Nasmyth had such trouble when crossing tbe Runn of Cutch ; 

The extraordinary disturbances continue uninterruptedly during the whole day. The 
vertical angles...were taken at time of minimum refraction, and even then most extraordinary 
appearances were seen. The holiotrope though pretty fairly defined was in...violent motion ; ... 
double false images of the sight-vane and of the signal men being frequently projected suddenly 
in the sir in an inverted position. The observations infer se were accordant, but I feel sure 
the result is worthless. 

The forms assumed by hils seen across the Runn are very curious. These phenomena 
no doubt are occasioned by the action of the direct and roflected heat of the sun upon an atmos- 
phere irregularly charged with vapour [ rv, 107; v, 68, 118 Jf. i 

The Surveyor General was particularly interested in the problem of vertical 
angles taken from one direction only, as in observing to the snow peaks*. In a 
letter to Logan written in 1815 [ 81-2 ] he recommends the deduction of a factor 
from several pairs of reciprocal observations made in the locality of the survey, 
on the assumption that refraction is equal at both ends of the ray [ 88 ]. 

Some observers adopt 4 mean refraction deduced from the whole series of triangulation 
or they employ a factor deduced from other geodefical operations of celebrity, ... but the factor 
obtained on the spot appears preferable, as better adapted to existing circumstances of locality 
and atmosphere. 

Refractions observed in the climate of France or England are not likely to assimilate with 
others made in the torrid zone, nor is the refraction at a station little elevated sbove the sea 
likely to be the same as the refraction on a lofty mountain where the barometric pressure and 
temperature is so much smaller. 

He described the procedure followed by Henry Colebrooke in working out the 
height of Dhaulagini ( u, 87, 386; v, 81]. This was to apply a number of different co- 
efficients in turn to all the observations and to accept that which gave the most accord- 
ant results’, He discussed this further in his Departmental Order of 1852 (64 ] ; 

It is clear that all the values of the height of an object should be identical. If, however, 
the greater distance gives the greater height, then too little correction has been applied, and the 
ratios may be altered judiciously to produce consistent results. 

: At the northern extremity of tbe Great Aro the mean terrestial refraction was found to 
be nearly 1/15th [ 0-066 } of the contained arc, ... but this ratio is applicable to dry weather 
and peculiar local circumstances. In the Darjiling operations [ 83, 9o-1 J, on the other hand, the 
mean...was found to be 1/13:2 [0-075 ] of the contained aro, or 1/12:8 [0-078 ], computed 
by the true radius of curvature. These ratios are, however, applicable to a very moist 
chmate, and the months of October and November’. 

-. In the mauntain operations crossing the Himalaya [ 202-3 ], ... attaining an altitude ex- 
ceeding 17,000 feet, the mean terrestial refraction was found to vary with the season. March, 
0 06 ( 1/166 ]; April, May, June, 0:07 ; July, August, September, 0:08 ; October, 0: 06°. 
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Waugh was thinking on the right lines, but & great advance has beon made 
since his day. Even during his own observations of 1837 on the Great Arc [65] 
“the subtended angles...were frequently found to vary between limits far exceeding 
those of the errors of observation, thus showing that the reciprocal vertical angles 
were not equally affected by refraction though observed simultaneously’. = 

Repeated experiments made during the present century have been exhaustively 
analysed in Henry Shaw’s Professional Paper No. 11, of 1911, and Dr. Hunter's 
No. 14 of 1913. 


TLIGONOMETRICAL HEIGHTS 


Neither Lambton nor Everest had gone deeply into the subject of heights above 
sea-Jevel. Lambton first connected to the sea at Madras in 1802, but for his great 
central arc he preferred the connection made at Cape Comorin in 1809. From this 
he brought up his height by vertical angles from station to station to give a height 
of 2,026 feet at Damargida near Bidar, in latitude 18° 3'?. He hoped to get a 
cheok on this value at Bombay through Everest’s branch triangulation [ m, 234 ], 
but when Jacob eventually completed this connection which shewed that the 
Damargida height was about 75 feet too high, it was too late to make any change. 
The discrepancy of some 200 feet found by connection to the Hooghly at Calcutta 
had been distributed through Olliver’s series between Calcutta and Sironj [ rv, 93-4 ]. 

In 1848, after the measurement of the Sonakhoda base, Waugh had Everest’s 
heights of the Calcutta base-line towers revised for use on the Calcutta Meridional 
and East Coast series [71]. The new values were then carried up through the 
North-East Longitudinal to Banog at the head of the Great Arc, giving it a height 
of 7,454 feet above sea-level [ 21, 70, 238 }, and then through the North-West longitud- 
ina] to tbe Chach base and Kashmir. This height of Banog was compared with that 
of Dehra Din by barometer [ 69, 137], and confirmed that the old Great Arc 
heights were too high. 

Waugh realized that heights deduced by vertical angles would be influenced by 
the attraction of tbe Himalaya mountains [ 136]; 

Originating at the sea and proceeding inland towards lofty mountains, it is obvious that 
the plumb.line must have an inland deflection that will tend to raise the apparent horizon 
on that side, and thus diminish the apparent altitudes. On the lower ranges of the Himalayas 
this deflection amounts to 30^, and at a distance of 40 miles in the plains it may be estimated 
at 10°. In this distance alone, therefore, there would be a diminution of 20 feet. 

Running the heights from Jacob’s connection at Bombay through the Bombay 
Longitudinal, the Great Arc, and the Calcutta Longitudinal to the south end of the 
Calcutta base-line, he found a discrepancy of only 4-6 feet, which made Lambton's 
height for Damargida about 78 feet in excess. 

Northern Hindostan can be connected with the sea only by...operations averaging 1,000 miles 
in length, end no verification can be applied by reference to the sea-level at the termination 
of these series. ... I had always folt great anxiety concerning the...heights. ... The differences of 
level of the Great Aro were brought up from the sea at Cape Comorin, and are unchecked 
along the whole course of...no less than 1,540 miles to the Himalaya mountains [ 75 ]. 

The southern section as far as Beder was executed with instruments constructed before 
accurate levels were invented. At the same time the laws of terrestial refraction were not in 
those days well understood, nor were the precautions now deemed necessary in observing 
vertical angles recognized. ... From the Bede: base the Bombay Longitudinal series...connects 
with the sca at Bombay...and shews the Great Arc in excess 78: 4 fect. = 

Tho datum of tbe Calcutta Meridional series is the sea-level deduced from the tides nt 
Calcutta. ... The N.E. Longitudinal series proceeds...for 704 miles. ... The verification thus 
obtained gives the Great Arc in excess 74: B feet. Theoperations are modern snd were executed 
with instruments furnished with good levels, the observations having been taken by experienced 
observers with all due regard to the most rigorous precautions?, 
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Through tbe agency of the Bombay party Waugh now hoped to make a new 
connection to the sea by way of the Great Longitudinal series to a tide-gauge on the 
Gulf of Cambay [57, 72]. A suitable site could not be found, but a good connec- 
tion was eventually established at Karachi [ 74 ], and the first results were com- 
pared against Jacob's connection at Bombay, brought through the Bombay Longi- 
tudinal to Damargida, through the Great Arc to Sironj, and then by the Great 
Longitudinal, & distance of about 1,500 miles. There was a discrepancy of about 
+104 feet, whilst that calculated from Calcutta through Sonakboda, Debra Din and 
Sironj came to about 19 feet. In discussing the best way to distribute the errors, 
Waugh pointed out that Jacob's work was the weakest ; 

The sea-level at Bombay was determined...from 2 high-waters and 3 low-waters.' The 
vertical observations along his series are meagre, many cross-rays being omitted, and no con- 
tinuous connection preserved along each flank. In the few instances in which double deduo- 
tions occur, they differ considerably, in one instance es much as 13 feet. On the other hand, 
in the section of tbe Great Arc, night verticals have been admitted [ ru, 245; v, 8o P.. 

Tn the southern section of the Great Arc, ... one of the values of height of Ikjhera differs 
60 feet from the nearest of the other two. ... There is a discrepancy of 46 feet at Terban, and 
one of 65 feet at Shivni, with no third value checking the results [ m, pl. 18]. ... 

There are no such large discrepancies on the northern part of tbe Great Arc, but they are 
somewhat more numerous. One or two extreme differences amounting to 10 feet exist in the 
Great Longitudinal series [ Iv, 93-4 F. 

The Surveyor General now called upon the Chief Computer to put in hand a 
general adjustment of heights and dispersal of errors for preparation of a general 
chart. These heights would be provisional pending the connection to Karachi 
by spirit-levelling [ 75 ]; 

The error of the Calcutta Longitudinal Series..has boen provisionally dispersed. ... It 
forms the Jower connecting bar of the gridiron. By means of the several meridional series 
the heights of the North-East Longitudinal...can be compared with those of the Calcutta Longi- 
tudinal. The North-East Longitudinal is reckoned more trustworthy than the Calcutta Longi- 
tudinal because it is more modern, and was executed by better instruments, under a better 
system. The superior trustworthiness...is also demonstrable by the two circuits from sea to 
sea into which it enters, ... the error in one instance being only 61 feet in 2,127 miles, and in 
the other 16} feet in 2,082 miles [ 75 ]. 

The inferior character of Mr. Joseph Olliver's operation is demonstrated by an accumulated 
error of 99} feet generated apparently in less than 700 miles? [ ur, 264; v, 66]. 

He found the errors generated in each of the meridional series, Budhon to Gora, 
varied from 33 to 85 feet, but claimed that his own work at the southern end of the 
Ranghir series had proved very well, but that further north “large differences imme- 
diately occured, partly owing to the large triangles adopted by my successor in the 


plainsf". These deductions were later confirmed by spirit-levelling. 
In a later note Walker points out that Olliver had not been “aware of the 
necessity for changing face, ... nor was the proper hour for taking vertical obser- 


vations discovered till later’’’. 


Spor HEIGHTS 


Under instructions from the w.w.». Government Vanrenen’s revenue survey 
party in north Rohilkhand was required to run lines of level to facilitate the drainage 
of swampy land [ 258-9 J, and in 1850 the newly-formed Government of tho Punjab 
asked the Deputy Surveyor General to arrange for the contouring of the several 
doübs by his.revenue survey parties, mainly for the use of the cana) engineers. The 
Surveyor Géneral thought this would burden the revenuo surveyors and seriously 
interfere with their primary task. To be of any value, contours would have to be 
at vertical intervals not greater than ten feet and the expense would be prohibitive. 
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. Ax impression has been created that the Revenue Survey parties can carry out contouring 
st leisure and without extra cost. ... It will tend greatly to retard the progress [ 262-3 }. ... 
- In England the contours are not taken up till the topographical details have been finished 
-and plotted, and I would recommend that no departure should teke place from this sound 
rule. ... To enable the two separate processes to be combined...numerous marks should be 
left, and perhaps the most convenient points of reference, in addition to all existing objects, 
would be the trijunction boundary marks of villages which, together with the trigonometrical 
stations, can easily be connected by the contours [ 52 ]. ... 

Colonel Cautley [ rv, 479 ]...thinks with me that 10 feet contours would answer the objeote 
of the Canal Department in the upper doabs, wherein the ground slopes at 30 feet a mile or 
thereabouts for a few miles, and then gradually diminishes to about 3 or 4 feet a mile ata 
distance of 40 or 50 miles. The lower doabs slope at the rate of 1 foot a mile or less. . 

With the exception of the ground immediately at the foot of the hills, the whole country 
presents to the eye a perfectly level plain, but the general slope is clearly indicated by the 
elevations of the trigonometrical survey}. 

The proposa) was abandoned but in 1852 the Government of India asked whether 
it would be possible to show the height above the sea of 
all obligatory points throughout Indis, having reference to the construction of works, drain- 
ing, irrigation, etc., such as tbe highest points or necks of valleys, the Jow passes of 
mountain ranges. ... The heights of numerous points of inundation level...upon the rivers...to 
be taken st intervals of two or three miles*. 

The Surveyor Genera! answered at length pointing out the vast amoant of labour 
and expense that would be involved. He had already issued instructions that such 
heights should be shewn by the few topographical parties that were engaged in hilly 
areas [213-4]. The fixing of heights, bowever, in the wide areas of flat or undulating 
country covered by revenue surveys would entail epecial levelling operations and 
heavy expenditure. The heights fixed by triangulators were “of a fair degree of 
precision", but only available in the higher ground. 

For irrigation projects he pointed out that “the levels require to be determined 
with great precision and in considerable...detail", and thought that it would be 
more economical to confine the provision of heights “‘to the particular localities or 
lines along which sucb works are required". They would be of no great value to 
the general maps of the Surveyor General's department. It would cost about Rs. 3 
per square mile to provide lines of levelling to contour the plains?. 

No general map can ever supersede the necessity for special plans on an enlarged scale 
for specia! purposes, end such operations are always carried out by the engineering department 
in connection with such projecte. f 

The demand was not pressed. It was not thought “expedient to burden the 
Surveyor General’s Department with the proposed Jevelling operations or to alter 
the scale of the maps. ... On future maps the heights of marked points may be 
marked’. Two years later, however, the Punjab canal department asked for a 
regular series of levelled bench-marks® ; 

It would be of the greatest use if the accurate height above the sea-level of fixed points 
at certain intervals all over the country oould be given by the Grand Trigonometrical Survey 
department. We might then reduce all our work to one unvarying datum, and a new line of 
levels might be run at any time with the certainty of its being generally useful and perfectly 
accurate. ... If these were laid down even at distances of one hundred miles apart, the saving of 
circle levelling would be immense. ... The permanent bench-marks which would be established 
at intervals cen ecarcely be too solid or well secured. Their height. above the sea-level should 
be clearly written on each, so that there would be no possibility of mistake®. 

"Though the systematic erection of “Standard Bench-marks” by the Great Trig- 
onometrical Survey of India was not instituted until 19037, this application and 
other early demands gave stimulus to the start of spirit-levelling, and to the fuller 
display of spot heights [ 320]. The Surveyor Genera] comments in 1859 on Atlas 
Sheet 47, covering part of the Punjab hills ; 
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I regret to observe that nearly the whole of the heights have been left out. The numerical 
values of heights are now considered of the greatest importance in maps as data for engineering 
designs and geological researches, as well os general purposes of interest. The combination of 
the results of trigonometrical levelling...with special direct levelling operations is calculated 
t» afford a uniform system of levelling for the whole of India, and the interest and information 
thus afforded by tbe sheets of the Atlas of India will greatly enhance their value!. 

In 1850 the Surveyor General had arranged a series of barometric observations 
between Dehra Dün and Banog as a check against the heights deduced by long 
Imes of trigonometrical observations [ 66, 137 1. He had already made such tests 
during his operations in Sikkim during 1847, and had directed the Deputy Surveyor 
General to obtain a precise value for the height of the barometer at the Surveyor 
Ceneral's Calcutta office by levelling up from the tide-gauge at Kidderpore [ 70 ] ; 

I find a necessary element... wanting, viz., the beight of the cistern of the Calcutta standard 
barometer above sea-level. ... My own bsrometrical observations comparative with those taken 
în Calcutta consist of heights ‘observed in the Sikkim mountains ns a check on the trigonometrical 
"perations, and for..investigating the effects of terrestial refraction in the mountains. Also 
larometrical observations taken at the Sonskhoda base-line for...verifying the trigonometrical 
upeiations between it and Calcutta?. 

On the Kashmir survey Montgomerie made considerable use of boiling-point 
measurements, and reported at the end of his first season that 
barometrical observations were made at all the principal stations. Thermometers were put 
into boiling water at the same time. The thermometers were also boiled on the summit of 
alLthe remarkable passes. ... The three barometers...reacbed Srinagar in safety, and two of 
them reached Dehra, and on comparison with the standard barometer were found to agree 
well with the comparisons made before they left Dehra. The third...was not in adjustment, 
the mercury having escaped [ m, 221-2 ; v, 228 J. 

In a circular order of 1861 the Surveyor General gives detailed instructions 
for the comparison of thermometers with the standard. Heights were to be taken 
by these thermometers on all trigonometrical stations where heights had been 
determined by trigonomettical means, and the thermometers were to be boiled at 
recognizable points close by, making record of the exact position, besides time and 
temperature of the outside air and of the boiling water. 

The boiling thermometer should be put into the cold water so that it may be heated up 
grddually, and in putting it away the thermometer should be exposed asa little as possible to 
the colder air‘. 

The Aneroid had been invented about 1843 [ m, 222 ], and was not yet in com- 
mon use. A paper “on the adaptation of the aneroid for the purpose of surveying 
in India" was read on 24th of February 1851 before the Royal Geographical Society 
in London by Dr. George Buist of Bombay [ 72, 139 ]*. 


TIDAL OBSERVATIONS®; Bay OF BENGAL 


Surveyors in India had no professional interest in the measurement of the 
vertical rise and fall of tides along the coast except to find the level of the sea from 
which to calculate their Jand heights. Lambton followed the practice of his time 
in calculating his heights from low-water, and it was not until Professor Whewell 
published a paper on Tides in 1837? that it wes realised that “low-water not only 
is..indefinite, varying considerably with the...moon and sun, but it is...not even 
approximately a level surface at all”. The mean betwoen high and low tide deter- 
mined from observations of at least half a month had now been proved to agree 
closely from one place to another’. 

Tidal observations had been carried out unofficially for other purposes at Kidder- 
pore on the Hooghly from 1806 [1: 347 ], st Madras during 1821°, and by Henry 
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Biddons at Chittagong in 1837. A self-registering tide-gauge had been invented in 
England in 1830, and in 1833 Professor Whewell had asked that observations should 
be made along the coasts of India! { xv, 119 ]. 

The Directors saw no reason to incur any considerable government. expense, 
but suggested in 1834 that “wherever scientific men may happen to be stationed 
within the tide-way, they would no doubt readily undertake the duty", with but 
“small expense" to Government [1Iv, 119]. From 1842 s self-registering tide- 
gauge was established at Colaba Observatory, Bombay [ 111, 191-2 J, and maintained 
under tbe direction of Dr. Buist and others. Spasmodic observations were carried 
out along the coast by officers of the Indian navy, but seldom continued for more 
than a month. 

Everest. made bis first connections to sea-level in March 1835 when he had a 
line of levels run from the south tower of the Calcutta base-line to the Hooghly 
river at Cossipore Ghat close by. Another connection was made in May 1839 be- 
tween the north tower and Salkhia Ghat about a mile above Fort William [ rv, 49 ]. 
In neither case was the state of the tide recorded. In calling for connection of 
the Survey-office standard barometer to tbe Kidderpore tide-gauge [69 ] Waugh 
pointed out that 
the Hooghly river may be considered to be a channel communicating freely with the sea. ... 
The mean sea-level used in former times was low-water of spring tides, and more recently a 
point was assumed at one third the rise of the tide. Both of these suppositions are erroneous, 
and the true mean level now used by scientific men is the mean of high and low water. ... 

The height of the tides is regularly registered at the Kidderpore dockyard. ... Ample data 
must be forthcoming for determining the true level of mean water. ... They will also show 
whether the mean level is higher during the southerly monsoon. ... 

If the Kidderpore...observations are available, then all that is necessary will he to level 
from the Surveyor General's office to the tide gauge. ... If...not available, then it will suffice to 
level to the nearest point of the river, and measure the rise and fall of the tide during a semi- 
lunation. ... It would be advisable to leave fixed marks of reference at each extremity?. 

Thuillier made the connection to his office, and co-ordinated his levelling with 
that carried out by Simms for the survey of Calcutta [ 71, 183 ]; 

The zero or datum line on which all the levels have been calculated is the bottom or sill 
of the stone of Kyd's Dockyard, & point which will always be readily identified. ... From a 
bench-mark in the main Chowringhee Road, the top of the little post of stone against which 
the main gates of the Sudder Board of Revenue compound shut [rv, 332-3 ) was observed 
to be 23 feet 8 inches above the zero of the tide-gauge, ... and from this a mark...has been left 
on the sill of the verandah of the Revenue Board Office immediately opposite the little door 
leading into the observatory compound, and which reads feet 24-14 above the said zero, from 

‘which point the surface of the mercury of the standard barometer...was observed to be feet 
26: 59 above the datum line. 

A transcript of the Register of Tides as kept at Kyd’s Dockyard has been obtained. ... It 
appears that the mean of high and low water above the zero of the gauge during this entire 
period is feet 10°84. ... The difference...being so considerable during different months, ... it 
does not appear advisable to adopt the result of a semi-lunation. ... 

I have found two papers bearing on this subject. One by Lieut. Schalch on the formation 
of a canal [ m, 14 ), ... and the other on the level of Calcutta above the sea by Captain Chenpe?. 
In the memoir by Captain Cheape...&ome distrust is noted regarding the tide observations. ... 
The height of Chandpaul Ghat is assumed at feet 16°47 above the mean level of the sea from 
observations of the surface of the Salt Water Lake, and this was adopted in determining the 
height of the old observatory in Park Street [ m, 189 ]. The exact spot called Chandpaul Ghat 
cannot. now be fixed‘, z 

The Surveyor General noted that tbe Kidderpore register clearly shewed 
that the locality of Calcutta is unfavourable for determining with great precision the level of 
the sea, ... from the length of the channel which tides have to traverse, and the rise of the 
river in the rains. ... The monthly mean tide of the sea itself should be an uniform level, affect- 
ed only to a slight degree by the pressure of the wind*. 
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It was during 1848 also, after the measurement of the Sonskhoda base-line, 
that Waugh deputed Thorold Hill to get à new value for the height of the Calcutta 
base-line to serve the East Coast and Calcutta Meridional series [ 21, 66] ; 

I do not consider the old data perfectly satisfactory. ... The height of low-water at Cossi- 
pore [Ghat and of high-water at Sookchar Ghat were...derived from single determinations, 
to which the mean monthly rise and fall..is clearly inapplicable [69]. Even this monthly 
mean range was not ascertained on tbe spot, but at K yd's dockyard, several miles lower down 
the river. ... But...I do not think the present determination can be far wrong. The two ends 
of the base were separately determined, one by low, and the other by high, water, and the 
difference...agrees precisely with the trigonometrical determination. ... 

As the Kidderpore Dockyard datum and the level of the cistern of the standard barometer 
of the S.G.'s office are well.determined points, it would be advisable to connect one or both 
with your work. .. A line of levels could be carried from...Kidderpore Dock to the south 
end of the base with a good dumpy!. 

Hil's work gave revised heights of 84-33 and 87-33 feet above the sea for the 
south and north towers respectively [1v, 94], which 
agree better with the altitudes brought down from Sironj, the discrepancy in which will be 
reduced from 201:3 feet to 199:1 feet. Moreover the new deduction will make the trigono- 
metrica! altitude of the Sonakhoda base agree better with barometrical computations, although... 
no great weight can be attached to such slight differences amongst discordant elements?. 

Between 1851 and 1854 the subject was exhaustively discussed between Waugh, 
Thuilier, and Bedford the river surveyor?. The latter had run a line of levels 
from the tide-gauge at Kedgeree on the open sea to the Kidderpore gauge, which 
he considered within 9 inches of the trutb. "This was extended to the base-line 
by a series of levels taken by Captain Thuillier, ... Radbanath Sickdar, ... and Said Mohsin... 
in October 1853, starting from Mr. Simms’ bench-mark at Chitpur bridge, and verified by 
another series of levels from Mr. Simms’ value...of Barrackpore bridge. 

The new correction deduced was a matter of about 12 inches [ 80 ]*. 


As Hill advanced the Coast Series southwards the Surveyor General directed him 
to make connection with the Kedgeree tide-gauge, &nd an attempt was made in 
1849 to find height above sea-level taking the angle of depression at Gangra to the 
visible horizon [25]. The tide-gauges along the river and at Kedgeree were under 
the charge of Bedford, who gave every assistance in making the connections. 
Similar orders were given to Peyton; ' With the sea so close, false altitudes would 
be intolerable, and would compromise the reputation of the series"'5, 

During season 1853-4 Peyton made a connection at Balasore, taking observa- 

tions for a full month from 8th December to 10th January, with readings at 5 or 10 
minute intervals before and after each high and low tide [ 27, 73]. 
. "The tide-gauge was fixed near the entrance of the Baroda Creek which communicates with 
the Boorabslang River about jJ of a mile from...the sea. The position of the tide-gauge...was 
further protected by a palisade and matting of bamboo, which completely secured it against 
wind and waves, ...so that the observations may be said to have been made in a mill-pond, 
the water line...being read off to the 100th of an inch. The gauge wasa...rod of sal wood care- 
fully divided into feet and tenths, and inserted into a thick post firmly driven into the bed of 
the creek to the depth of about 8 feet under ground. ... A pillar was erected at the distance of 
410 feet...rigorously connected with the triangles of the Coast Series®. 

The Surveyor General later directed Strange to take every opportunity of mak- 
ing connection to existing tide gauges along the coast, or to gauges of his own siting 
and construction ; 

I take entirely a practical geodesist’s view of the case, our object being to find a correct 
value for the sea-level, not to make researches into the theory of Tides, nor to gauge the 
permanence of level between sea and land. ... What I expect is a result true to less than 
2 inches. ... My belief is that & semi-lunation at the periods of 6 months apart 1s sufficient to 
determine the sea-level. ... I believe one lunation at those two periods will confirm...the result, 
30 that it is a matter of unnecessary refinement to take more’. 
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At the end of 1860 another gauge was constructed for erection at Vizagapatam, 
the pattern designed by Strange having proved a failure. Observations were carried 
out between 16th November and 9th December 18601. 


TIDAL OBSERVATIONS: WEsT COAST 


Jacob connected the Bombay Longitudinal series to sea-level near Bombay 
by observation to a pole set up on the shore from a station about 60 feet above the 
sea. He took angles of depression to two high and to three low waters. The 
heights so deduced were carried through the longitudinal series to Bidar, and 
shewed Lambton’s height for Damargida to be about 78 feet in excess [ 66 J. 

On the South Konkan series Rivers took similar observations from at least two 
stations. Those at Meria taken between 6th and 9th November 1845 gave the 
height of that station to be 464-4 feet above the sea ; 

The difference of level at high and low water at Meria Station was obtained by placing a 
pole of 8 feet high on a rock which was barely covered at low-water in a sheltered part of a 
small bay, where the water was quite smooth, and marking on the pole tbe height the water 
rose, which in 4 tides agreed to within 3 inches. 

The distance of the pole was taken by subtense measurement, and the Surveyor 
General notes that Rivers’ deduced height was 
36 times greater than the base it is deduced from, and the subtended angle not more than 
about 16 minutes. Thesame principle was employed by Captain Jacob, but the height deduced 
was not more than 7 times the pole. ... It would have been preferable to have established... 
a supplemental point on the shore, ... taking care that ite height...should not exceed 50 feet?, 

Rivers’ observations extended more than a week. From the levels of high 
and low tideon three successive days he determined & mean levelof 3:2 feet below 
the highest tide. Waugh pressed for more frequent connections ; 

The intent and object of taking vertical angles...is to determine...the true elevation above 
sea level, and surely... height can be more correctly ascertained by direct reference to the coast 
which is only 23 miles distant, than by deriving it through a long series of intermediate un- 
verified stations from Bombay, which is not less than 274 miles distant’. 

In bis first instructions to Renny for the Great Longitudinal series the Bao 
General suggested an early connection to the sea [ 37, 57 ]; 

As the heights of the stations of the Great Arc which will be your...datum points have 
been determined by & very long series of triangulation, in the early part of which inferior 
instruments...were used, and no part being verified for height, we may naturally apprehend 
accumulation of error. ... Consider whether after reaching Aboo it would not be advisable to 
send off a branch series to the Gulf of Cutch for the special purpose of verifying the heighta. 
... Perhaps such a series might advantageously be entrusted to the Bombay party [ 57 J*. 

This connection was the primary purpose of the Abu meridional series entrusted 
to Rivers in 1850, who &pproached the marine &uthorities in Bombay the following 
year for the loan of a tide-gauge, and levelling instruments. Neither instruments 
nor any trained leveller being available, a sories of minor triangulation was laid out 
down the Sabarmati River, near the mouth of which it was hoped to find a suitable 
site for a tidal station [57,159]. The offer of a self-registering tide-gauge was made 
by Dr. Buist [69 n.5] who wrote to the Marine Department in 1851 ; 

The occasion of setting a tide-gauge to work for the...Trigonometrical Survey seems an 
eminently auspicious one for revivifying the scheme of tidal observations so cordially taken 
up by Government in 1845-6, to the promotion of which the Court of Directors pledged them- 
selves to the British Association in 1847-8, and of which the only portion that has hitherto 
been carried out successfully is that at Aden. 

A tide-gauge, the property of Government, was sent to Karachi in 1849; the fittings-up- for 
it were afterwards forwarded in 185]. A second tide-gauge...was about the same time for- 
warded to Porbunder. No returns from the former of these have been received. The latter 
remains in store, the gentleman who undertook to take charge of it having left the station. 
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With the Trigonometrica! Survey on foot in Goozerat—a survey of the Gulf of Cutch in 
‘progress under Lieutenant Taylor { I.N. }—a survey of the Gulf of Cambay commenced under 
‘Lieutenant Rennie—nothing could be more desirable than the determination simultaneously 
with these operations of the tidal phenomena all along the shores adjoining. Other two tide- 
gauges, the property of Government, are at present in charge of the Society unemployed!. 

In January 1854 Nasmyth spent several exhausting days searching for a suitable 
site for the tide-gauge that had now been made available [57]. Embarking at 
Ghoga on the western shore of the Gulf of Cambay, and leaving 
the establishment to reach Khoon Bunder in & large boat, I hurried onward in a spaller one 
to the mouth of the Sabermuttee and commenced at once a reconnaissance. .. . f 

The establishment were unfortunate in making the bunder. ... The higb spring tides had 
flooded the country for miles around, and...a week had elapsed before horses, tents, or baggage 
reached their destination. Meanwhile, partly bestriding a couple of polos borne on men’s 
heads, and partly on foot, I had wandered over the whole tract of mud through which the 
Sabarmutti finds its way to the sea. 

AJl circumstances considered, Tarakpur was the most favourable point. I had found the 
ground there was bard, and there the structure would rest on a firm foundation...retired from 
the violent rush of the water, and yet the water would have perfectly free access to the gauge. ... 

On one occasion I was well-nigh overtaken by the bore [74 ]. I was...crossing the river 
near its mouth, and while yet embarrassed by the velocity of the current, the first faint warn- 
ings of the approaching bore broke on the quick ears of my coolie companions, and anxious 
were the looks they directed towards it. A few strides and we should be out of the river, but 
...beyond the water lay a tract of mud which we had yet to pass. We had scarcely gained the 
bank when the bore coursed past us up the stream, and then the nearest shelter was a miser- 
able hamlet, to gain which we had to traverse some 10 or 12 weary miles of mud. ... 

Mr. McGill on other occasions was in as awkward a dilemma. At the end of a laborious 
day the ground was his couch, and a tree his canopy, and though he resumed his work with 
the morning sun, the day was well advanced before his baggage had accomplished the detour 
necessary to pass the river. 

He later decided that Tarakpur was not entirely suitable ; finding that 
the water at Tarakpur during neap tide was sufficiently sweet for cattle to drink, and as 
the observations could not in that case be considered free from the influence of the river, I 
determined on choosing some point nearer the sea, and continuing the triangles to connect it. 

The point chosen is marked on the sketch, about 660 yards south-west of Sikotar Matha 
station. The mud...is hard. ... It is near to the point of meeting of the present and former 
channels, and therefore not likely ever to be left dry?. 

The Naval draughtsman at Colaba did not like the site, and the Surveyor General 
thought he was right [57]; 

The inland surveyor looks to the tide observations solely as the means of determining the 
mean sea-level...with regard to—... lst., convenience of access and the shortest symmetrical 
connection with his triangulation-—2nd., calm water, free from undulation in order that the 
heights of high and low water may be ascertained with the greatest nicety—3rd., the stability 
of the zero of his gauge or point of reference. 

The timing of the tides is of no special interest to the surveyor, except us an index to the 
observations for height. ... On the other hand to the Naval man the times are all important. ... 

I consider, therefore, the objections urged by Lieutenant Fergusson to be quite conclusive 
against the locality selected by you as a station for naval observations, or for general purposes 
of science. ... If a tide-gauge is to be erected by the naval authorities, ...the site should 
be suitable for general purposes, ... and not merely...to suit our convenience, ... 

If the surveyor drove a tent-peg to mark high and low water, and connected the same with 
his station immediately, ... the results for 2 or 3 days would not err more than 5 or 6 inches. ...' 
The result of a whole semi-lunation may be taken as true to less than 2 inches. However un- 
scientific such &-process, ... the result would be...knowedge of a most valuable kind. ... 

The result o£ Mr. Peyton’s tidal observations shows that an error of 5: 71 feet was generated 
in trigonometrical levelling over 80 miles of flat and very unfavourable country [ 71 ] This 
is a gross error, nearly 5 times greater than the greatest uncertainty that could be introduced 
by deriving the sea-level from 2 successive tides, and probably 11 times greater thun the un- 
certainty [ of ]...a few days observations with very simple means. ... 
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No gross error is likely to be introduced by restricting the obsorvations...to short periods 
at favourable times. ... Four or five such points along the coast of...Kathiawar to Mallia in 
the Gulf of Cutch would be very...valuable for correcting your heights. ... At one point, however, 
elaborate observations would be required aa a special test. ... 

The original intention...to obtain a speedy reference to the sea by the shortest line..-had 
not...been realised. Sea-level has not been determined at Cambay. ... On the other band, 
the triangulation has been extended all over the peninsula, and the Great poe ee series 
bas been carried up to the ses at Karachi, and sea-Jeve) there obtained [ 42, inf]. . 

Jt will be best. to abandon the intention of taking the ses-level at Cambay. .. . Near Diu 
a favourable spot may be obtained. Tidal observations appear to have been formerly taken 
at Porbunder. ... You may find a favourable position for independent tidal observations... 
near your hill station of Koyka [ near Miani J'. 

Connections were therefore made to the sea at Miāni and Diu during 1855 by 
De Costa, who made one more effort in the Gulf of Cambay without success [ 57-8]. 

' His first tidal station was selected in Miani Harbour, 35 miles south-east of Dwarka. His 
tide-gauge, ... self-registering, bad been previously prepared...under the direction of Lieut. 
Nasmyth. ... The observations...extended from February 8th to 23rd. ... The zero of the gauge 
was referred to a stone masonry pillar which was connected both trigonometrically and by 
levelling with the adjoining station. 

Similar observations were taken at Diu, in the creek which separates the island from the 
mosinland. ... As the Portuguese authorities refused to allow a pillar to be built, the mark... 
was engraved upon the stone pavement of a martello tower that guarded the ferry, and was 
connected with...the Kattywar meridional series, The observations at Diu extended from the 
3rd to the 17th March. ... 

Mr. Da Costa next moved the apparatus to Bhavnagar [nr. Gulf of Cambay J, but his 
scaffolding had hardly been set up when it was knocked over by the waves. Despairing after 
repeated failures of ever being able to secure a firm foundation for the piles at this place, ... 
Mr. Da Costa embarked in April for Sikotar Mata 8t the head of the Gulf. This station had 
been connected...by the Sabarmati minor series; ... its site had been fixed upon by Nasmyth 
himself. ... Observations had hardly begun when the bore came up the Ssbarmati and swept 
away the ecaffolding and gauge, the observer himself having a narrow escape [ 57, 73 F. 

Meanwhile Strange had, in 1853, brought his main triangles of the Great Longi- 
tudinal to Karàcbi, where he took approximate observations for sea-level on 
three successive days i in June, and connected with Manora lighthouse where sea-level 
had been determined by the naval authorities. Tennant then put in hand more ex- 
tensive observations. Here-erected old gauge between the Ballard Pier and “what 
is known as Deep-Water-Point". Special piles were driven to support it, whilst 
the clock was housed in a shed on dry Jand, and connected to the gauge by wire. 

The Surveyor General agreed to observations running several months. ‘In 
the case of the Great Indus series you will have no subsequent means of verifying 
heights. The series is a very important one, and should have independent...datum 
beyond cavil or dispute". 

Tennant had the tide gauge and its apparatus working by November 1854, 
and his observations were continuous from 18th May to 17th October 1855. Having 
connected up to the principal triangles, he submitted in January 1856 a full report 
on the modifications he had made to the gauge, particulars of its erection, and the 
method of recording and computing the results*. He was the first survey officer to 
show any particular knowledge of the subject of Tides. 

Markham records that regular tidal observations were maintained: at Karachi 
from 1857 by William Parkes, consulting engineer of the Harbour" [ 194 J. 


SPIRIT LEVELLING 


Spirit levelling had Jong been in general practice amongst all engineers for 
ascertaining the rise and fall of ground for drainage, irrigation, building, and other 
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projects [ 1: 52, 106-7, 192; U, 17, 67, 202-3 ; 111, 14, 526; IV, 94, 417]. For the 
trigonometrical surveyor it was moreover essential in the measurement of base-lines 
and in connecting bench-marks at sea-level, where high precision was called for 
[ xr, 130, 526; Iv, 45-6, 94 ]. 

The Surveyor General had suggested such levelling between adjacent trigono- 
metrical stations when there was reason to suspect the accuracy of reciprocal 
vertical angles [Iv, 107: v, 62-3 ]. and it was on work of such nature that James 
Walker gained his first experience. During field season 1855-6 he was employed 
on the Jogi-Tila series in the Punjab [ 53, 65 ], carrying triangles across 
perfectly level country where the stations of observation were towers raised to a height which 
was little more than sufficient to surmount the curvature of the ground, ... end where the 
rays...grazed the surface of the ground very closely. ... It seemed to be well. nigh impossible 
to obtain satisfactory determination of the true relative heights of the stations. 

With tbe approval of the Surveyor General he employed one of his assistants 
in running lines of levels...between several of the principal stations, and he thus determined 
their relative heights with considerable precision. Meanwhile, ... 1 measured the apparent 
zenith distance of the signals at various hours of tbe day, and occasionally also during the 
night, in order that by comparing with...Mr. Carty’s levelling operations, I might...ascertain 
the exact amount of refraction in each observation [ 65 ]. . 

Mr. Carty ran his levels...over the direct lines between the stations through the rays which 
had been opened. ... A few of the lines cross the river Chenab, and from these he was obliged 
to diverge to the most favourable points for levelling across the river!. 

Two spirit-levels and six sets of levelling staves had been borrowed from the 
cana] department [272]. The levels were first tested and tables taken out for the 
"run" of the bubble for dislevelment correction. The staves were of sal and errors 
of graduation were as much as balf-an-inch in ten feet, tests being made from a replica 
taken from the standard 10-foot bar? [158-60]. Walker’s report on his successful 
results led the Surveyor General to follow up the subject, and he wrote to Walker 
after his move to the Indus series ; 

Many years ago I contemplated the necessity for extraordinary levelling operations from 
the ses over the plains, in order to establish a safe datum for trigonometrical levelling in the 
mountains of upper India [ 48 ]. 

No country...is so unfavourably situated as upper India for trigonometrical levelling. 
Situated many hundreds of miles from the sea, ... there is no means of verification at the 
termini of the series by again referring to the level of the sea. ... The only means of verifica- 
tion...is by a circuit from...the Bay of Bengal up to the sub-Himalayas, along their course, 
&nd down to the sea at Bombsy nnd Karachi [ 66 ]. 

From sea-level on the Hooghly heights had been carried by a long round-about 
route to the sea at Karáchi—northwards through the Calcutta Meridional Series— 
westward by the North-East Longitudinal to Banog—south by the Great Arc to 
Sironj—west by the Great Longitudinal to Kar&chi—a distance of 2,082 miles, with 
an apparent error of 163 feet [66-7]. The Surveyor General claimed that this 
result justified the conclusion that 
if the plain part were regularly levelled in the way most suitable for flat ground, and combined 
with the trigonometrical hill levelling, we should have an excellent system...of connected verti- 
cal surveying for all India—... In level ground trigonometrical levelling cannot compete with 
ordinary spirit-levelling, and vice versa—in hills and mountains ordinary levelling is out of the 
question, while trigonometrica! results are excellent. ... 

The sea-level datum at Karachi has been determined in a most scientific...manner by 
Lieutenant Tennant with the aid of a self-registering apparatus whereby the mean sea-level 
was derived, not from successive high and low waters slone, but from the entire line of double 
curvature deséribed by the tides, whereby the mean uxís of the curve became the true mean 
level of the sea. The tidal observations being thus uninterruptedly continued day end night 
over several semi-lunar periods...inequalities have been compensated [ 74 J. ... 

As the series of levels...to be brought up from Karachi to the Punjab is most important, 
and all our...heights in upper India must remain provisional until the levelling operations are 
completed, ... it is desirable that the undertaking should be no longer deferred. ... 
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Ordinary spirit-levelling has not hitherto been used in the Great Trigonometrical Survey 
to any great extent, Your operations of last season are the first in which the two systems... 
bave been combined. Your report...of 15th July 1856 is a most valuable scientific exposition 
of...practical refinement. ... 

It will...be necessary to draw up...instructions for the Jovelling parties—to organize those 
parties—snd to estimate...and prepare all the necossary apparatus. It is proposed to level 
by circuits so...as to unite at central stations of polygons, giving the levelled heights at each end 
of the sides. ... The scheme will give a verification at every 44 miles on an average. 

Each line of levels should be done by two levellers working together, although independently, 
each with his own instrument and measuring apparatus. . 

You already possess two atandard levels. ... Any attempt to introduce a new design of 
instrument would involve us in all the delays incidental to the construction of new scientific 
apparatus, and the risk of untried designs. ... 

The provision of the levelling staves is also left to yourself. They may be made up either 
by yourself...or you can indent on my workshop at Calcutta. ... Jt is very desirable to adhere to 
ordinary wooden levelling etaves...provided they are well seasoned and graduated [ 161]. ... 

You will require four native levellers in subordination to your European assistante!, 


It was not possible to start these new operations during field season 1857-8. 
Walker himself had been away on military service, and on the sick list. The new 
apparatus had taken many months to make up at Calcutta, and it had not been 
possible to collect and train the new Indian staff’. Waugh chafed at the delay ; 

The result of ordinary levelling, if quickly obtained, would be highly appreciated, and...of 
immense benefit to...our own Department and elsewhere. ... Every map now publishing depends 
upon the old trigonometrica] datum brought up from a great distance over unfavourable 
ground [66-7]. The new datum which tbe trigonometrical levelling and the Great Indus 
series will bring up will serve to check this result. ... 

If the levelling operations were greatly elaborated or postponed...their results will very 
likely become a mere office record known to the Department alone. ... If a single line of levels 
is brought up from tower to tower as bench-marks, it will check the trigonometrical levelling, 
and any gross errors in either will be prevented’. 

Walker was reluctant to hurry. He envisaged this levelling as a work ‘‘of the 
utmost refinement attainable...to be worthy of the reputation of the Groat Trigono- 
metrical Survey for accuracy and precision". He thought, however, that 
if the levels are only required contemporanéously with the triangulation, they may be con- 
ducted with greater refinement than usual, ... and yet be completed as soon as the triangula- 
tion. There is still upwards of 300 miles of approximate series to be done, and nearly 400 miles 
of triangulation, which cannot be accomplished before the end of season 1860-61. 

In two field-seasons a refined series of levels may well be carried from Kurrachee to Dera 
Ismail Khan, or indeed to tbe Chuch base-line, if we are content with a single line. ... The 
only essential difference between the proposed and the common systems of Jevelling consiste in 
recording the readings of the ends of the bubble, and applying the necessary corrections‘. 

The Surveyor General! accepted postponement to season 1858-59, but considered 
that work should commence with the section Larkhana to Dera Ismail Khan ; 

As regards the North-West Himalaya series, the Kashmir operations, and the new map of 
the Punjab, a speedy result would be invaluable. 

The levelling should either form circuits of single levels, or a single line should be twice 
levelled by two instruments and observers. J would express preference for the latter. ... It 
should proceed from tower to tower as bench-marks, such additional bench-marks being fixed 
as...desirable for the use of other departments and the public. ... * 

The plain levels should include at least two towers at each extremity of the scries in the 
plains, eo that the connection with the trigonometrical levelling may be double. 

Colonel Walter Scott [ 192 ]...is desirous of obtaining our results for...combining with those 
of the Public Works Department which he is willing to place at our disposal [ 79 F. 

Three Indian surveyors were recruited on trial ; 

One, ... by name Ram Chand, was in the service of Mr. Schlagintweit, and accompanied 
him on an expedition into the snowy ranges to the north of Kashmir. He parted from his 
mastor when the latter attempted to penetrate into Yarkand, having first arranged that Ram 
Chand was to go to Lahore to take meteorological observations and await his return ( 144-7 }. 


1DDn. 709 (307); 711 (2) SG. to Walker, 15-1—57 paras. 51-65. — * DDn. 710 ( 188 ), Walker to SG., 
12-12-57. 2 DDn. 71) (39), SG. to Walker, 14-12-57. ‘DDn. 710 (189), Walker to SG., 21-12-57. 
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He received Rs. 60 & month and travelling expenses from Mr. Sohlagintweit, but I have 
arranged to pay him half that salary until be can be permanently released from his engagement 
with that gentleman. He is very intelligent and promises well. 

The other native surveyors, Nabee Bux and Thakoor Dass, are both of Lahore, and seem 
likely to turn out respectably. They were strongly recommended...in the Chief Engineer's 
office, ... and were selected by me from a number of applicanta. They also were entertained 
on Rs. 30 & month on probation. 

Two of the new levels were lost on the voyage from Calcutta to Karachi, but 
Walker got sanction to purchase “a very superior standard level" from “the officer 
in charge of the Baree Doab canal” ; 

It is in my office, and...immediately available for practice, whereas I could scarcely receive 
an instrument from Calcutta in less than 6 months. ... The first pair of levelling staves... 
despatched from Calcutta on the 23rd February...reached Kurrachi on the 24th April, and will 
take at least 3 months more to reach Rawalpindi. In the rains...the delays will be greater’. 

The party was now equipped with ''three standard levels by Troughton & Simms 
from the Punjab canal department, ...incomparably superior in delicacy of level 
and in magnifying power to ordinary levelling instruments”. Walker was equally 
pleased with the new staves, the first pair of which had been 
despatched from Kurrachee...last April, and reached Multan in May. ... It was handed over 
by the officer in charge of the steamer...to a new freight agent. ... I applied to the Postmaster 
and the Indus Flotilla freight agent at Mooltan, who gave me to understand...that no such 
package had reached that station. ... For the previous six months the missing staves had been 
lying in Mr. Spencer’s godowns. ... They...have this day [ 2nd December ] reached my camp’. 


He started work in November 1858, and with Branfill, Carty, and his Indian 
staff worked northwards from tower stations south and west of Larkhana, 
whose heights were...deduced by the triangulation over the hills from the tidal station of 
Manora [45]. They were carried northwards to Dera Ghazi Khan, a distance of 312 miles, 
over a line which was levelled over independently, station by station, by Major Walker, Lieut. 
Branfill, and Mr. Carty, the mean of the results obtained by the three observers being eventually 
adopted as the final value. From...Maru Pir, the point of origin, as far as Kasmor the line was 
carried slong the sides of the principal triangles, and the heights of a number of the principal 
stations were thus determined. From Kssmor up to Dera Ghazi Khan it was carried over the 
main road, for no stations had yet been built in this portion. ... Stone bench-marks were, 
therefore, left at suitable intervals for eventual connection. ... 

I determined that Mr. Carty should use the old set [ of staves ] with which he conducted 
his levels on the Jogi-Tila Series [ 75 ], and that Lieut. Branfill and myself should observe 
simultaneously to the new staves. i 

Mr. Carty goes in advance with his own level and set of staves. He is accompanied by a 
duffadar who measures equal distances...with a chain of 100 links, and by a carpenter who 
drives in...wooden pins, and afterwards inserts a hemispherical brass brad into the head of 
each pin for the staves to rest on [ 160 J. ... Lieut. Branfill and I follow, each of us working 
with our own instrument, and observing simultaneously to the new staves which are placed on 
the pins already referred to by Mr. Carty. 

Regular check was made between the three surveyors, only one major discre- 
Pancy being noted ; 

In no other case has the maximum difference between all three observers exceeded :02 
{ feet J], while in more than two thirds of the observations it has not exceeded ‘01. ... The 
largest difference does not occur between Lieut. Branfill and myself, but between us and Mr. 
Carty, which makes me suspect that they are caused in 8 great messure by the irregularities of 
&r&duation of the old staves. ... i 

We have this day received a second set of new staves, snd have no further need to use 
the old ones. Jn the course of a fortnight I ought to receive a third set, when we shall each 
be able to work perfectly independently. ... 

There is so-much advantage in getting on a road or open plain when the direct line passes 
through much jungle that we progress faster by so doing, even when we have to make a con- 
Siderable detour. Fortunately there are good roads near our towers on the west flank, and 
I purpose to carry the levels along them, branching off...whenever necessary, until we reach 
the last of the towers. ... Thence we will proceed slong the main road, leaving permanent 
bench-marks at distances of about 10 miles until we reach the towers of the upper section. ... 


1 DDn. 710 ( 202 ), Walker to SG., 11-5-58. taso. Comp. M-9/7; Walker to 8G., 2-12-53, 
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Jf everything goes on smoothly, I anticipate a rate of...100 miles & month, which would 
bring us up to Dera Ishmail Khan by the end of this season. ... The work is exceedingly 
laborious...and hitherto we have not averaged so much ag 4 miles a day, though we have been 
hard at work daily from sunriee to 3 or 4 o'clock in the aftermoon, and sometimes later. ... 

Breakfast token during work in the open air has a tendency to oause apoplexy as well as 
delay. It has consequently become a phenomenon which only presenta iteelf to us on Sundays. 
Hitherto none of us has beon any the worse for the work}. 

I lately visited Jacobabad for the express purpose of reading all I could find on the subject 
of levelling in the magnificent library of the late Genera] Jacob [ rv, 4463 V, 45 P. I found 
nothing of value in the Encyclopedia Brittanica, nor in the ordinary works on the subject. 
In the ''Aide-Memoire" of the R.E. enough is ssid to show that the writer was aware of a 
tendency to unequal refraction from the back and forward staves. He recommends that they 
should be set up at very short distances from the instrument, and also advises a complete 
meteorological record to be made at each station’, 

Walker’s normal practice was to keep distance between stations from 8 to 10 chains, 
though greater distances were occasionally allowed. Modern practice restricts 
distance to five chains. 

A constant analysis was carried on of the work of the three independent observers 
both by the surveyors on the spot, and by the Surveyor Genera] and Hennessey at 
Debra Dün. One of the changes recommended by the Surveyor General was that 
there should be as much observation carried in the reverse direction as in the for- 
ward, but Walker was reluctant to spend the extra time involved ; 

Theoretically a circuit system...closing on the original point of departure is the best. But 
to have adopted it we must either have abandoned our practice of working in concert and 
thus lose a materia! guarantee of freedom...from...casual errors, or we must have worked back 
over the original line of levels, station by station, and thereby have doubled the time. ... 

In the field season 1859-60 I therefore adopted a medium course, by which the observers 
were allowed to remain together, but they were required to level alternate sections [ about 
4 miles each } in opposite directions. ... This method, ... with Col. Waugh's alternating system, 
can be worked effectively and expeditiously‘, 

At the close of season 1858-9 it was found that the discordance between the 
spirit-levelling and the trigonometrical vertica] angles slong the Indus Series 
varied from + 9 and — 3 feet from station to station. During recess a comparison 
was made between the height deduced by Tennant’s triangulation and that by the 
levelling of the Sind Railway and Canal departments, the meeting place being 
“a stone bench-mark...buried in the ground in the vicinity of the 2nd milestone 
on the road from Shikarpore to Làrkhàna". The difference amounted to 28:68 
feet [79], which led Walker to extend levelling operations to the sea, 
to obtain a satisfactory determination of the height of their origin above sea-level. With this 
object I propose that in the next field season Mr. Carty and Ramchand, assisted by recorders 
Thakoor Dassand Nabi Bux, should level the northern section of the Indus Series from Dera 
Gazi Khan to Kalabagh, while Lieut. Branfill and I assisted by the two new recorders proceed 
to the southern section and level from Maru Pir station to the sea [ 77 Ë. 

During season 1858-9, therefore, Walker and Branfill levelled down to Karachi ; 

Commencing at...Maru Pir in the Larkhana District, ... they levelled over the sides of the 
triangulation down tothe station of Mir Khan—where the triangulation from the south may be 
said to have fairly entered the plains of Upper Sind—to Karachi. At Mir Khan it was optional 
for them to proceed either by the route over the hills, or by the river route via Sehwan...and 
Tatta. Both were very circuitous, but the former was tbe shortest by about forty miles. 

The river route presented greater faoilities...and...as it would afford opportunities for con- 
necting together various existing lines of canal levels, and also furnish valuable data for...new 
canals, was therefore chosen. ... 

The levels were connected with the southern extremity of the base-line near Karachi, 
and...brought to a close on a bench-mark in the harbour of Manora, the height of which, relative 
to the mean sea-level, ... had been...determined by Lieut. Tennant. It was also the origin of 
the trigonometrical...heighte of the...Great Indus Series. The length of line levelled...during 
the season was 301 miles. 


IETS. Tv & Syn. l(vüi—D).  *Jobn Jacob (1852-58); d. suddenly at Jacobabad, 5-12-58; DN B.: 
DIB.[1v, 448). "ib. 1-1-59. — * DDn.594 (325), note by Walker, 25-9-60; cf. 710(308), Report 1859-60, 
5-6-60. *DDn. 710 (269-4 ), Walker to 8G., 5-7-59. 


SPIRIT LEVELLING 79 


The height of Maru Pir as deduced by the triangulation was found to be very closely accor- 
dant with the value derived from the levelling operations. ... The discrepancy...between the 
trigonometrical heights and the...canal levels was...due to an error of sign...msade in combining 
several canal lines. ... After correcting this error a circuit of upwards of 550 miles...formed 
by the canal and survey levels closed with a discrepancy of only ‘11 of an inch. 

In fhe northern section Mr. Carty and Ramchand...carried a line of levels from Dera Ghazi 
Khan along the east flank of the triangulation up to Sandi, the northernmost station in the 
plains. Thence they worked along the mein rosd, via Mari and Fathijang!, to the Chach 
valley, closing on the southern extremity of the base-line near Attock. The...line...was 379 
miles, of which fully 100 miles Jay in the rugged and difficult ground of the Rawalpindi District. 

The entire length of the line...connecting the Chuch base-line with the sea is 939 miles*. 

Carty sent in his first report after completing the line from Dera Ghazi Khan 
to the tower of Ajmad Sindi, just north of.Dera Ismail Khàn ; 

My eyes suffer so much from the glare reflected off the sand...that I find it difficult to bring 
up my day's work by candle-light, and 'tis only when work is hindered by stormy weather 
that I have an opportunity of informing you of the results of my labours. ... Excepting Sundays 
the work has gone on day after day since the 18th November. 

The first five sections...were measured with No. 2 level leading, and my instrument No. 3 
following. This arrangement, continued for 50 miles, was made to afford Ramchand practice, ... 
and whenever I had the chance I used to examine his focus and cross-levelling, and occasionally 
bring him back to remeasure...where our differences were large. I found that Ramchand, 
whether working first or last, gave me results that I could depend on, consequently from the 
9th to the 14th sections I led the work, 9s Ramchand doing so interfered with the prcgress. ... 

The pace I work at would prevent all attempts at copying, and several differences such as 
-008, 010, -012, which Ramchand's work shows, and of which he always apprises me at the 
time, ... make me confident that in Ramchand I have as trustworthy an aid as I require. 
... I...recommend him as a workman whose results are not likely to be found materially wrong. 
-. I wish I could speak as favourably of the two recorders. Nabbi Buz, if hurried, ... is occa- 
sionally found stumbling. Thakoor Dass is if anything more careless than he was last year. ... 

I have noticed that where the rays to back and fore stations are unequally influenced—one 
lying over moist ground or having a sandhill in its ray, or passing through & narrow gap cut 
in...jungle...—there Ram Chand’s values and mine differ however short the distance may be. ... 

I am rather anxious about the line to Sandi which was levelled over in 1856. Lieutenant 
Basevi at Dara Deen gave mo the difference between that town and Ahmad Sindi as 10-51 
feet. If I again get the same I shall be accused of fudging, if I get a large difference I shall 
be condemned as a bungler. Either horn of the dilemma is unpleasant. ... 

Should the Surveyor General’s orders regarding my working from south to north and the 
reverse reach me at Sandi, I can easily carry them out by alternate sections. ... 

The tent you were kind enough to send me...is stil] holding out, and has been very useful 
from its roominoss and loftiness. ... There was no tent for sale on all my journey down’. 

The whole line from Karachi to the Chach base-line, some 960 milest, was thus 
completed between November 1858 and May 1860, at a cost of Rs. 42 per mile. 

The error in...height of the Chach base-line by...triangulation from Calcutta over...1,371 
miles is found by the levelling...to be about 16 feet. But the error in...the triangulation...from 
Karachi over...710 miles is only 2°30 feet. Both are in excess of the Jevelled value. 

In addition to determining heights necessary for our operations, we were careful to fix 
numerous bench-marks...for the use of the public, and to connect all canal and railway marks 
within range. ... In Sind alone upwards of 250 marks have thus been fixed. ... The Superin- 
tendent of Canals is now drawing up a Map of Levels in Sind based on our operations. ... 

To guard against errors of unit...& standard bar was made up by tbe Deputy Surveyor 
General with which the staves were compared st suitable intervals during the field season’, 

During season 1860-1 spirit-levelling was carried along the south bank of the 
Sutlej by Branfill, Carty, and Ramchand, starting from a bench-mark of the Indus 
Beries a few miles below Mithankot. As principal stations of the Sutlej Series were 
not ready when work started, the stone bench-marks were connected up later by 
Ramchand [53 ] The line of levels was carried through Ferozepur, snd then 
along the grand trunk road to Ambala, completing 455 miles during the season’. 


. YMari-Indus opposi alabagh: : 55 z Indi 3 7 
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In November 1860 Walker submitted a studied note! on the spirit-lovolling 
operations, describing the instruments and apparatus used and the procedure 
followed, with instructions for future guidance, and, writes Burrard in-1910, 
in the Jong period of levelling from 1888 to 1909...one fact stands out clearly, and that is 
that in 1858 the Indian levelling was started upon correct and scientific lines. ... We owe 
much to Genera] Walker who was the founder of Indian levelling for the care and the thought 
* he bestowed upon the subject before he initiated the field work [ 3 J. 

Burrard gives the following summary of the Jevelling of the early years ; 

The principal system of spirit-levels is that of which the datum is the mean sea-level at 
Manors Point in the harbour of Karachi. A line of which the total length is 1,021 sniles, the 
direct distance being 712 miles, extends from Manora to the Chach base-line...traversing the 
valley of the Indus, and passing through the portion of the triangulation of the Great Indus 
series which lies wholly in the plains. 

Another line, starting from the first, ... traverses the Sutlej valley up to Ferozepore, then 
turns to the south-east, and after connecting the Gurhagarh and the Rahun series, and the 
Dehra Dun base-line, passes down the Great Arc to the Sironj base-line. 

From the Great Are two lines have been carried to the east and south-east, which close 
respectively on the Sonakhoda and the Calcutta base-lines. . 

A connection bas been made with the Kidderpore Dock at Calcutta, at which tidal observa- 
tions have been regularly taken for some years, and the mesn level has long been assumed to 
be identical with that of the sea in the Bay of Bengal, and has been employed as the datum of 
the trigonometrical heights in...Bengel. Its value is given by the spirit-levelling...as 2:33 feet 
above the mean sea at Karachi, but the mean level at Kidderpore is that of a tidal river, ... 
which is necessarily higher than the sea into which the river discharges [ 69-71 J. 

In all the more medern chains of triangles in which the vertical angles were measured at. 
the time of minimum refraction [ 64] the...heigbts agree very fairly with the value obtained 
by the more exact process of spirit-levelling. ... 

On the Great Indus Series the two sets of resulta were worked out independently in the 
first instance, and on comparing them together it was found that in the southern section there 
is a gradually cumulative tendency on the part of the trigonometrical values to be two great, 
the maximum excess being 8:7 feet. ... From that point onwards there is a gradual conver- 
gence, ...and at the terminus the trigonometrical value is 3:2 feet below the spirit-levelled. ... 

But, on some of the older series which’ were executed at a time when it was customary 
to observe the vertical angles at any time of the day, and even during the night, errors of as 
much as 100 feet have occasionally been met with [ 66-7 J. 

Reduction, adjustment, and dispersal] of errors were carried out by Sir Sidney 
Burrard, 1908-9, from eleven tidal stations ignoring any situated in estuaries or 
narrow waters. His detailed results line by line appear in volume xix of the Account 
of the Operations of the Great Trigonometrical Survey of India, with the remark that 
“although the accuracy of Indian levelling may in places be open to criticism, yet 
—...8s a whole—it is a great geodetic operation...that will continue to be of interest 
for centuries if only the bench-marks are preserved’’s. 

The lines first run were : 

No. 43, Karüchi-Tatta, 1859-60— No. 53, Tatta-Shikarpur, 1858-60—No. 54, Shikürpur to 
Murgbai via Kashmor, 1858- 9—No. 55, from Murghai, just south of Mithankot, across the Indus 
opposite Dera Ghazi Khàn—17] chains across main channel—then up the left bank of the 
Indus to Darya Khan opposite Dera Ismail Khan, and through Mianwali to Mari Indus ; then 
north-east away from the river...to Fatahjang, ... and...north-west to Chach base [ 79 J. 

Carty and Ramchand, 1860-1 ; line 57, Murghai to Ferozepur, crossing Indus below Mithan- 
kot, main channel! 28 chains wide. Line 61, Ferozepur to Meerut via Ambala‘. P 

In combining the trigonometrical with the levelled heights the latter were taken 
as correct and final. For stations not directly connected by the line of spirit- 
levelling, height was deduced by trigonometrica] means from the nearest station 
on the levelled line’. Numerical values of all heights slong the lines of spirit 
levelling are given in the latest editions of the Survey of India Levelling Pamphlets, 
published by degree sheets trom the year 1911. 
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CHAPTER VII 


SNOW PEAKS 


Early Observations — Nepal d: Sikkim, 1845-51 — Kumaun to Kashmir —K 2, 
Discovery & Name — Computations — Mount Everest: Height — Identity & 
Name. 


l|YHE marvel of the great snow range of the Himalaya as viewed from the dis- 

tant plains has been enthusiastically described by many early travellers 

[ 1: 67-78 ; rv, 243]. Though Rennell fixed the positions of many peaks “by 
good bases" he could not determine their heights, and was content to map them 
as conventional sugar-loaves, with an occasional “high mountain seen 135 miles 
off" [1: 76-7; pls. 5, 8,14]. Henry Colebrooke, the Sanscrit scholar, made the 
first recorded observations for height from Purnea in 1790, deducing 26,000 for an 
unnamed peak [1: 77]. Charles Reynolds would have seen the mountains during 
his excursion through Meerut, Hardwar, and Rohilkhand in 1793-4 [ 1: 55], and the 
artistic display of ranges and peaks in his map of Garhw4l and Kumaun looks far 
from haphazard [u, pl. 3 ]. 

The first regular survey of peaks and their heights was made by Charles Craw- 
ford who spent & year in Nepal, 1802-3, and brought back a table of distances and 
altitudes of the principa! peaks, with profiles of the snowy range, distinguishing the 
peaks observed [ u, 70-2, 392 ]'. He then ran a survey through the plains from 
Purnea to Rohilkhand sketching in the distant panorama [ u, 27 ]. 

Between 1808 and 1812 Robert Colebrooke the Surveyor General, Benjamin 
Blake, and William Webb, made observations from the plains of Gorakhpur and 
Robilkband, from which Henry Colebrooke computed the height of Dhaulagiri 
at 26,862 [u, 87; v, 65]. The British occupation of Garhwal and Kumaun in 1816 
gave Hodgson, Herbert, and Webb even greater opportunities, and Webb’s heights, 
including Nanda Devi 25,669, attracted wide interest [ m, 26-48 ; pl. 6 J’. 

In September 1834 Everest and Peyton took observations to the Bandarpánch- 
Srikanta group from Banog, Kedarkánta, and the Chaur, in extension of the Great 
Arc [ 1v, 38, 435 J’, and during 1841-3 Du Vernot fixed “ Bandarpunch...Jaonli, ... 
Kedarnath, Badrinath, with others", from his North Connecting series [tv, 71 J*. 


NEePAL & SIKKIM, 1845-5] 


In 1845 Logan and Walker were doputed to start the longitudinal series 
that was to follow the foot of the hills and connect the heads of the several meri- 
dional chains without infringing the Nepal border. The Surveyor General called on 
them to take every opportunity to observe the snowy poaks[ 17, 19] ; 

The lofty snow peaks situated north of Nepal are the most stupendous pinnacles of the 
globe. Their heights and relative elevations are therefore most interesting dosiderata, ... and 
should form prominent objects in the geodetical operations now in progress. ... The positions... 
can be lald down with the greatest chance of success from the stations of the North Longi- 
tudinal Connecting series which...will afford the longest base for determining their distances. 

Their heights may also be deduced with the greatest accuracy from the vertical angles 
taken at the shortest distances from them but, ns the refraction adopted in reducing the 


1Bucbanan-Hamilton ( 316, pls. ii-vii ). *Webb’s chart with list of 25 peaks, sinto. Misc. 6-0-21 
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observations will form an important element in the computations, it is desirable that vertical 
angles should be taken at & great variety of distances [ 64, 90 ]. ... 

r.&. In observing unmarked pointe there is always a risk of mistakes, becaune the appegr- 
ance of a peak varies no much in different aspects, and the only way of efficiently checking the 
identity of the point is to take frequent observations at short distances apart [ 95, 227 ]'. 

Neither observer succeeded in getting any observations to the peaks, either that 
season or the next, for clear views could only be had in the Jate autumn, and they 
never had the towers ready eo early [84]. Logan writes that 
a considerable extent of the snowy range was seen on several occasions during the months of 
October and November. last, but since that period I have never been able to see even the 
lower rango of hills with the exception of the 16th of March, when the nearest ones were seen 
for about an hour after eunrise?. 

Walker wrote that he “had a fine viow of the snowy range for two days n 
December last after a heavy fall of rain, but have not since seen the snows’. 

Armstrong was the first to have any success from Bihar. On taking charge of 
the Gora series in September 1847, he had been deputed to Jay out the tower sta- 
tions of Logan’s section of the longitudinal series along the northern bordere of 
Champaran and Gorakhpur [17-8]. He was first to concentrate on observing the 
peaks from the stations from which Logan had been unsuccessful, and though his 
15-inch theodolite was inadequate for the principal triangles it was fitted with a 

special level for the peak observations. The snow peaks, writes Waugh, 
Bre said tobe only visible during the months of October and November, and early in December. 
It will therefore be desirable to reach the ground...early. 

You ought to commence...at some station a little south of the north extremity of the 
Chendwar series [ pl. 4 ), ... proceeding regularly onwards, and visiting every alternate station 
for observation, taking the precaution to watch carefully on your march any change of aspect 
in the peaks go that no doubt of their identity may exist. 

A sketch of the appearance of the Himalayan range should be taken at each station of 
observation, either by means of a camera obscura, ... or by projecting...to scale the observed 
altitudes and azimuths of the principa] peaks and sketching the remaining features by eye 
[ 84-5, 88-9 J. ... Trent all the triangles as spherical [35]. The vertical angles should be taken 
between 2} hours and 3] hours p.m., snd sucb only as are thus taken at minimum refraction 
ought to be employed in deducing the heights, except in the case of very distant peaks visible 
only at dawn or in the evening. 

To obtain the proper factor of refraction, ...take a few morning and evening vertical 
observations...to one or two of those eminent peaks which are visible, also at 3 p.m., so that the 
difference between the altitudes observed at various periods and those at minimum refraction 
may give the change...due to the period of observation [ 64, 84, 90 ]. ... 

Four verticals, two face-right and two face-left, will suffice for each point, but when you 
are detained for more than a day at any station, the verticals, especially to the highest peaks, 
should be repeated‘. 

On 13th and 14th November 1847 Armstrong took angles at Sawajpore station, 
a few miles north of Muzaffarpur, to a snow peak which he called ( b ) ; the whole 
range “was perceptible but rather indistinct for intersection’®. He got another 
horizontal angle from a second station, but no other confirmatory horizontal or 
vertical angle, and all the observations at these stations were rejected at the final 
computations [91]. This peak (b) proved identical with that observed as “gamma” 
by Waugh and Lane during this same month from the east [ 83-4, gt ]. In reporting 
on Armstrong’s work the Surveyor General wrote that 
his proceedings were very successful, for during the favourable period he leid down all the 
principal points on the range visible from bis stations. Among these are all the great peaks 
formerly measured by Colonel Crawford, and described in Hamilton's Nepal [ ri, xxvii ; v, 81, 
91]. In addition to these heights he also obtained observations to some lofty peaks further 
east, apparently at...the head of the Kosi River. 

His obscrvations to one of these mountains indicate an altitude higher even than the great 
Kanchanjinga, amounting to no Jess than 28,799 feet, but on account of the great distance 
...the observations require further verification from stations less remote. This verification I 
anticipate will be accomplished by Mr. Peyton during the present season [ 84-5]. ... 


! DDn. 499 (110-3 ), 8G. to Chendwar & Maluncha, 26-845. *DDn. 496 (135), 18-546. DDr. 
514 (227), 20-546. *DDn. 723 (36), 25-847.  *cBo. Comp. A~11-67, angle-book xr. Longl. 
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Observations were taken to the snowy peaks from 7 stations whereby were determined all 
the principal points in the range over an extent of 180 miles’. l 

Armstrong’ 8 seven stations lay in Champāran between the Hurilaong and Chend- 
war serips and at most of them he got, between 10th November and 26th December, 
complete bets of angles, both horizontal and vertical. The weather was very fickle, ... never 
continuing clear for any lengthened period and, though.. -I made all the haste I could in my 
marches, ... in most cases...Í was disappointed. 

At Teharwa, ... though I waited there three days, I was...compelled to leave... without 
a single observation. At the next station, Ramnuger, however, the weather was more 
propitious, but, the tower was in such a state of ruin that I was unable to make any arrange- 
ments for putting up the large theodolite, and was compelled to be contented with...the 
Jl-inch, with which I could only secure a set of horizontals in the early part of the day. ... 
The hills have since never been visible’. 

During the summer of 1847, before Armstrong had started in Bibar, the Surveyor 
General was himself making secondary observations in the neighbourhood of 
Darjeeling, from which he fixed the great peaks of Kangchenjunga®. He had 
originally doputed this work to the Maluncha series, but after Walker's death at the 
end of April, he took charge himself, assisted by Lane and William Rossenrode. 
The political officer, Dr. Campbell, had at first reported that “the Sikkim Rajah 
objects to the resort of European gentlemen into hi: territory, even for recreation 
and exercise", but Waugh eventually obtained unofficial permission to visit Tonglo, 
& commanding point to the west. 

With the assistance of Lane he found three stations inside British territory from 
which good connection could be made with the principal stations in tbe plains, and 
form good bases with Tonglo for tho intersection of the great peaks*. Lane reports 
that after the ciose of the rains 
we fairly took the field about the 10th or 15th September. ... Rossenrode proceeded to the 
plains stations. ... Lawrence to Tonglo, and myself to Senchal hill station. Shortly after, 
you yourself proceeded to Tonglo to observe the final angles. ... 

X observed the fin&l angles at hill stations Darjeeling, Birch Hill, and Senchalhill. This, 
bowever, was not effected, owing to clouds interfering, until about the 15th November, when... 
Rosscnrode...and myeelf immediately started for Dhum Dangi in the plains, ... sub-assistant 
Lawrence being left at Tonglo Hill...to ensure the party being undisturbed by the suspicious 
and ignorant bill tribes while exhibiting their signals to the stations in the plains [ 473 ]*. 

From these operations were obtained the exact position and height of Darjeeling 
and of the great mountains Kangchenjunga and Chumalhari, and a few rays, though 
without vertical angles, to the great peaks to the west, one of which “gamma” 
was later found identical with Armstrong’s (b) [82]. Waugh found that 
the western peak of Kanchunjinga attains an elevation of no less than 28,176 feet above the 
sea, which far exceeds what has hitherto been conjectured. The mountain of Chamalari.. 
which Turner estimated at 30,000 feet [ 1: 394 ] is proved to be only 23,929 feet. 

Various local authorities suggested that the Surveyor General had been mis- 
informed as to the identity of Chumalhari, but they eventually admitted that he 
had beon right?. A chart published at the same time showed no fewer than 73 
peaks observed during these operations. Kangchenjunga was hailed as the highest 
mountain in the world, 28,146, and Waugh kept quiet about Armstrong’s ( b )*. 


Walter Sherwill, who was on survey in the Darjeeling hills shortly after [186 ] 
comments on the plumes of snow that are a familiar feature of Himalayan peaks ; 

A current of air passing over the warm valleys of Nepal is driven up the faceofthesnowy 
range ; & portion of this current...as it passed over the summit of Kunchunjinga is condensed by 
the bitterly cold air on its north-west...face and thus brought to sight. An indigo planter who 
has lived for 40 vears in the plains, and in sight of Kunchunjinga, declared that nothing would 
convince him that the mountain was not an active volcano [1, 87 P. 


1DDn. 462 ( 265-307 ), SG. to Mi). Dept., 15-1-49. — * DDn. 496 ( 247), A SG., 15-148. 
* Mason's spelling ( Kang = Ice ) preferred to earlier Kan—or Kin; Mnson (37-41); of. Burrard & Hayden 
(28-33). ‘Hills, Darjeeling, Birch Hill, Senchal; Plains, Bhandarjula, Thakurganj, Dumdangi; chart facing 
. 678, JASB., xvu, 1848. *DDn. 513 (105), Lene to KG. 4 23-548. ‘*DDn. 462 ( 265-307 ), SG. to Mil. 
ept., 15-1-40. *JASB., xvn, Nov. 1848 (570-7 ) from Dr. Campbell. — *r3. 15; Nx. Longl. (17-27); 
"Secondary mountain trgn. incl. Darjeeling Series", — *JASB. xxm, 1855 (57). 
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On resuming work on the longitudinal series in November 1848 [ 18], Logan 
worked west through Gorakhpur from the head of the Hurilaong series, and by 
changing his tactics got successful observatione to the peaks from three stations. 

The unheslthy nature of the country...prevented me commencing...operations until the 
Ist November, at which period the snowy range has generally ceased to be constantly visible. ... 
Aware from past experience that thore was little hope...if I waited until the towers were ready, 
... I determined...to take the large theodolite with me at the beginning of the season. ... 

A strong and substantial pin was driven two or three feet into the ground to mark the 
centre of the pillar to be eventually erected. Three pickete of the eame length were driven 
to the surface of the ground, and on them the stand of the instrument was placed, a circle three 
inches wide and 5 or 6 deep having been dug outside the three pins so as to isolate the instru- 
ment from the observer. ... 

On the morning of the 6th [ November ]...1 succeeded in getting a very good set of observa- 
tions at the station of Anarkali [ nr. Bahraich}. ... At Toolsipoor [ 50 m. east ]...on the... 
20th and 21st I succeeded in getting a set of most satisfactory observations to peaks extending 
over a range of two degrees of longitude. 

From this time to the 13th December the snowy range was not visible from &ny of the 
stations...but betwixt the observations, the pesks being most distinctly seen from an hour 
before sunrise to 9 or 10 o'clock, by which time they got obscured by clouds. 

I attribute...my success to the zeal of my acting tindal, who succeeded in keeping the 
classie in charge of the instrument...constantly on the alert. ... By this means I was enabled 
to have the instrument levelled and ready for the observations before davlight and to com- 
mence the angles as the first rays of the rising sun lighted up the summits of the mountains. 
An early visit to the observatory likewise enables the observer to ascertain on which of the 
peaks the rays of the sun first appear and, as those first. illuminated are evidently the highest, 
he is able to devote rnore attention to them. 

The peaks not being situated on one ridge, but on several, it is essentially necessary...to 
mnke careful sketches as frequently as possible. Unless this is done, one peak will...be mistaken 
for another. ... I am indebted to Mr. James [ 3. 0. N. ]...for a set of very accurate and masterly 
sketches which he generally made while I was taking the angles. These...rendered the identify- 
ing the peaks on arrival at a new station a matter of certainty [ 82 ]. ... 

l..succeeded in determining by symmetrical triangles the heights and positions of every 
prominent peak betwixt the meridians of Hurilaong and Karara [ pls. 3, 4 J. 

At the close of season 1848-9 Logan took his party to recess at Mussoorie where 
he and Hennessey computed preliminary positions and heights of the peaks ob- 
served [90]. During his next season in the tarai, 1849-50, he observed from the 
head of the Amua series to Nanda Devi and other Kumaun peaks [ pls. 3, 4 ]. 


When Peyton took up work on the longitudinal series in 1848, working east 
from the head of the Chendwar series [ 19 ], the Surveyor General directed him to 
make every effort to observe the peaks ; 

Last year the snowy range remained visible up to about the 18th December, after which 
it was not seen again till the beginning of February. ... It would be advisable to obtain... 
memo of Mr. Armstrong's observations. ... These wil enable you to direct your instrument 
to the precise pointe he intersected [ o1 ]. 

` The great difficulty hitherto...has been.. -that the approximate series is in process une 
the favourable season, and when the fins] work commences the hills are invisible. 
As a remedy he suggested that observations should be taken to the peaks ddog 
reconnaissance before construction of the towers [ 82, sup]. After deciding on the 
centre point of the intended tower, observations should be taken from that point, 
taking azimuths from a nearby referring mark, which should later be included with 
the final observations taken from the top of the tower. 

I...recommend youw...obtaining...the positions of..peaks “delta” and “gamma” of the 
Darjeeling series. ... I particularly wish you to verify Mr. Armstrong’s peak (b), ... the 
highest yet ascertained. Observations at Harpur on this peak will be very valuable [ 85, 93 J. 
His peak (a) also requires to be well verified because the two heighte deduced are very dis- 
cordant [ 82]. . 

You sbould observe at different hours to try refraction. 3to 4 p.m., or the time of mini. 
mum is the best period, but 8 or 9 a.m., and sunrise observations, ere also valuable on the same 
peak for the sake of contrast [ 82, 9o P. 


1 DD». 593 ( 79 ), Logan to SG., 7-7-49. = * DDn. 515 (166 ), SG. to Peyton, 21-9-58. 
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Peyton had little success, and after his handing over to Nicolson Waugh directed 
the latter to give priority to the peaks ; 

The want of observations last year to the snowy peaks disappointed me much. ... The 
great element of success appears to be careful watching. Men should be on the look-out early 
in the morning to apprize you of the visibility of the range. You should bo in the observatory 
before sunrise, and' al! prepared to commence horizontal angles as Boon ns it is light. The 
vertical angles may be taken from 8 to 10 o'clock a.m. ... . i. : 

One of Mr. Armstrong's peaks appears to be the highest Himalayan mountain, and requires 
verification, having only a single determination of distance and one of altitude, the observa- 
tions being taken at a great distance [ 82, 84, 91 ]. f 

Scrupulous care is necessary to prevent confusion of identity, as well in the observations 
themselves as in the recording and lettering. ... You can use the same letters or begin a new 
series of your own, giving in the angle-book the synonym letters used by Mr. Logan and Mr. 
Armstrong [92] ... Concentrate your attention entirely on the snowy range east of that 
meridian [ Chendwar). With a powerful telescope you will discover little knobs and pointe on 
the peaks. The highest and most remarkable of these must be taken as points of intersection, 
carefully drawing their shape to preserve them in recollection. It sometimes happens that 
peaks are double or treble and lie in a north and south direction. ... Great attention is required 
to prevent. confusion in such cases. ... Consult Mr. Logan on the subjoct, for his observations 
have been remarkably successful [ 84 P. 

Nicolson reached Madanpur of the Chendwar series on 3rd November 1849, 
and on the evening of that date, after a shower of rain, a set of observations with the 12-inch 
theodolite was obtained to some of the snowy peaks. The party arrived at Bulakipur on the 
5th instant, and remained there for 12 days. ... The snowy peaks, ... however, were not seen 
again till the 27th, when horizontal and vertical angles were taken to them with the large 
instrument at Jirol station about 32 miles east of Bulakipur?. ; 

[In December] two sets of observations, horizontal and vertical, were obtained to the 
snowy peaks—the peaks ( b ) end (a ) of Mr. Armstrong’s series being among the number—at 
Mirzapur station on the 5th, 6th, and 7th instant, and a set likewise...to the same points at... 
Janpati, Ladnia, and Harpur, between the 8th and 10tb of the month, after which period the 
snowy range was never seen again?. 

In January 1850 he observed at Baisi and Mania stations at the head of the 
Maluncha series [ pl. 4 ], and observations from six of all his stations were used in 
the final deductions of position and height of Mount Everest [ 93 ]. 


Waugb made one last attempt to gain permission to enter Nepal, suggesting that 
Government might welcome “the fixing of...Khatmandoo in an accurate manner” ; 

When I was at Darjiling in 1847, Mr. Hodgson‘...thought there would be no difficulty in 
obtaining the sanction of the Nepal Government to an undertsking of this kind, and the recent 
visit to England of H. H. Jung Bahadur will...facilitate the measure. ... 

During the progress of the operations...along the northern frontier of British India, 
opportunities have occurred of determining the positions and elevations of the principal peaks 
..from Cashmere in the west to Kanchinjunge and Chamalari on the east. ... The resulta... 
may be pronounced as accurate as modern science can achieve, every refinement having been 
introduced, and the results calculated in accordance with the known figure and dimensions of 
the earth. ... The resulte will be more exact...as the distance is shorter, and the difference of 
elevation between the station of observation and the object is less. ... 

Along the whole extent of the Nepal frontier the anow range is very distant, and the sta- 
tions of observation low. ... Much more accurate altitudes could be obtained if tbe triangles 
were extended into the Nepal mountains, whereby the observations...would be verified, and 
the names of the principal peaks...might be ascertained’ [ 92 }. 

Permission was not granted?. 

The Surveyor General urged the Assam party to observe the snow peaks of Sikkim 
and Bhutan from further east, and wrote to Nicolson at the end of 1855, after the 
earlier observations had been computed out ; 

f I wish-£o gather together for publication...in one view the positions and heights of the 
Principal Himalaya mountains. The materiuls already collected by mo extend from the Safed 
Koh between Kabul and Peshawar to...Chamaslari east of Darjeeling [ 91—2 ]. ... 


ie *DDn. 493 (243), 3-1049. * DDn. 602 (8), Report for Nov., 1-12-49. — ?ib., for Dec., 1-1-50. 
Brian Houghton Hodgson, Resdt. in Nepal 1823-43 (11, 525), DNB. ; DIB. * DDn. 542 ( 236-7 ), SG. to 
Nepal Resdt., 5-7-51. *Permission for ots. opns. in Nepit granted 1003 and 1953 ( 93, 95 J. 
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During the three seasons the Assam Longitudinal! series has been in existence...no notioe 
whatever has béen taken...of the fact of there being any distant pesks to observe. ... Y should 
like to know whother there are any snow peaks east of those I observed from Darjecling, and 
if there are what chance we have of fixing them!. B 

Nicolson replied that though he and his officers had got occasional glimpses 
of Kangchenjunga and high peaks further east, these had not allowed of successful 
intersection. Waugh wrote again after Lane had taken over charge ; 

You are aware of the great interest which has been aroused in the case of Mount Everest. 
If you have on opportunity of investigating the real native name of that stupendous pinnacle... 
it will be a great acquisition. ... You yourself observed Mount Everest from Doom Dangi and 
Banderjoola near the origin of the Assam series, but you took no vertical angles [ 83). It 
would be extremely valuable to rectify that omission, and...vour verificatory observations will 
be very highly appreciated. ... 

If you retrograde to Darjeeling, ... I wish vou at the end of September and beginning of 
October, to revise all observations from Senchal and Tongla if possible, ... As Doom Dangi 
is near Titalia, you may be passing that way when the peaks sre visible. ... I append a list of 
all the azimuths at that station and at Bandejola, as well as Menai’. 

Lane was never able to make these observations and it was not until 1880-3 and 
1902 that opportunity came for further work on the peaks of Nepal and Sikkim. 

The ms. General Report of the North-East Longitudinal series contains a 
long professional note on these observations to the snow peaks. The instruments 
used —from 15-inch to 3-foot—-were almost as varied as the observers were numerous. 


KUMAUN TO KASHMIR 


The peaks viewed from Mussoorie, Landour, and Simla had long been familiar, 
and their profile had been faithfully sketched by Herbert, Webb, and Peyton’ 
[ un 37, 39-40, pl. 6: v, 81n.3, gr]. The first G.T.s. fixings by Everest himself 
in 1834 [ rv, 38, 435 ] and by Du Vernet during 1841-2 [ rv, 71 ) were supplemented 
by Renny and Peyton when they revised these western triangles during 1850-1 [ 21 ]. 
The peaks thus fixed extended from beyond Bandarpünch on the west to Api on 
the Nepal side of the Kāli River [ pls. 3, 4 ]*. 

A wide field of new peaks was opened up after the Sikh war, and there was no 
longer the political barrier to restrict the movements of the surveyors, as still 
forbade their entry to Nepal and Sikkim. Du Vernet. now carried the North-West 
Himalays triangulation through Sirmir and westward to the borders of Kashmir, 
fixing upwards of 50 snow peaks” from the principal triangles’. Waugh was much 
disappointed that Logan got no view of the celebrated Nanga Parbat of Kashmir 
but James’ extension to Peshawar gave Tiricb Mir in Chitral, and severa! points 
of the Safed Koh snd lesser peaks to the south were fixed from the Great Indus 
series [ 47 ; pls. 3, 5]- i 

Magnificent work was done by Du Vernet’s assistants who carried their minor 
triangulation and planetabling to the highest accessible peaks and ridges [ 5, 201-8], 
crossing the snowy range at several points, and fixing & multitude of points from 
the upper Sutlej to Chamba. They were not able, however, to get any observa- 
tions to Kamet, 25,477 ft., which had been fixed by Peyton in 1850-1 by only two 
rays, and the Surveyor General, being anxious to obtain a more exact position 
and height for bis final summary [85], directed Keelan to visit Kumaun on his return 
from the Rahun series in 1857 ( 50] in order to determine 
the position and altitude of Kamet, or Tbi Gamin of the Messrs. Schlagintweit [87]. The posi- 
tion is laid down...in the Kumaun map supplied...by Mr. Batren and Captain Strachey [ 187-8). 
These gentlemen worked on the basis of the Atlas points. The position is not likely to be far 
wrong relative to the c.T.s. points, but it must not be supposed to be rigorously exact. ... It 
will be necessary to advance 6 series of triangles...from which the peak can be observed®. 


1DDn. 592 (356), 16-11-55. * DDn. 718 ( À-1), 20-10-56; similar lists were sent to the Schlagint wait 
bros. [145-6].  ?cf.frpee. PP. 14. *GTS. Syn. xxxv (viii-xiv ), Burrard discusses heights Bundarpünch. 
to Kedarniath. Sib. vii (lii—C). *DDn. 157 (3, 7-8), 3-3 & 4—5—57. 
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This duty was assigned to Lawrence Clarke, who set out from Dehra Dan on 
13th of May,-but owing to the disturbed state of the country and the possibility of 
trouble in Kumaun, he was recalled and the project abandoned [ 482 J!. 

It may here be noted that this name Ibi Gamin, which is now generally sdoptod 
for the lower, north-esst, peak of Kamet, is said by Montgomerie to have been 
first used for the actual peak by the brothers Schlagintweit ; "they having most 
probably mistaken a hillman's broken pronunciation of Tiba Kame”? [147]. 


A new field was opened up when Montgomerie led his party into Kashmir in 
1855, and the Surveyor General invited his attention to the 
determination of the heights of the grest..mountains, especially those appertaining to the 
Jndian Caucasus [1: 67 ]. and Karakoram ranges. This is too fascinating a pursuit to require 
being urged. ... I have further to point...to the desideratum of fixing the Nanga Parbut...as 
well as other celebrated peaks beyond the frontier [ 86, 223 ]*. 

With his report for 1855 Montgomerie submitted a chart showing that 
a large number of perpetually snow-covered peaks have been Jaid down. The computations... 
greatly alter the position of these peaks as given in the old maps, and make out the whole of that 
portion of the Himalayas to be much higher than it was thought to be [89]. Many of the 
peaks...are above 20,000, and the highest peak of Ser and Mer is 23,400; Hugel [1v, 450} 
and Vigne [ rv, 472 ] make Ser and Mer 20,000. ... Further to the north the Nanga Parbat turns 
out to be 26,700 ; Bates and Vigne make the Nanga Parbat 20,000 above theses. The mistake 
in tbe case of the latter is remarkable as its position was tolerably well known, but Serand Mer 
and the whole of the Brahma range were out from 15 to 30 miles in longitude [ pls. 3, 5, 6 Jt. 

The 17 peaks given by this past season’s work include...all the remarkable peaks on the 
left bank of the Indus that were not laid down by the North-West Himalava series [ 86 ]. 
The snowy peak in the Pir Panjal marked as (8 ) in the records of the xN. w. Himalaya series 
was chosen for one of the principal stations of the Kashmir series. ... 

The results may assist in showing what reliance can be placed on the observations to an 
inaccessible snow peak— Snowy Peak (a), or Moolee B.S. [222 n.5]— ... A difference in height 
of 18:2 feet—in latitude...of about 2) feet —end in longitude of about 5 feet. The coordinates 
io fact agree as well as they possibly could, when the effects of refraction and the changing 
sbapes assumed by the snow are taken into consideration. ... 

Ser and Mer, Kolnarwa, Didyum or Moolee m.s., Baltal, Harmook, and Nanga Parbat... 
have for a long time been the Jandmarks...of the country. ... The common sides...agree very 
closely. The heights...shew but small difference inter &e (223 ]. 

During 1856 the party fixed position and height of 36 snow peaks; 

Nanga Parbat has been determined...with a 14.inch...tbeodolite from 11 prinoipa! stations 
at distances varying from 43 to 133 miles, and at heights varying from 7,700 to 16,000 and 
edd feet. ... The mean height of this noble mountain is 26,629 feet above the sea. No peak 
for 60 miles comes within 9,000 feet?. 












































Ser and-Mer, twin giants—the former white and the latter dark because it is too precipitous 
to retain much snow on the Kashmir side—also...called Nena Khana, as well as Dum Hiry 


1DDn. 692 (301 ), Report, Rahun Ser., 1-8-57. — ?tibba = hill; DDn. 53 ( 381 ), TaM. to srs., 23-7-62. 
*DDn. 592 (152); 11-1-55 (18). ‘modern values, Ber & Mer, or Nun & Kun, 23,410; Nanga Parbat, 
26,020. *DDn. 692 ( 11) Report for 1855, 20-3-58. ‘details of obsns., DDn. 716 (23), 27-1-57; ( 64), 
26-3—57 ; 696 ( 277 ), report for 1855-6; sketch by Tam. from Harnmukh, angle-book ono. Comp. F—13-63. 
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and Pajah Hug, besides other appellations. These peaks and all otbers from No. 1 to No. 12 
Bre well known to those sportemen who shoot ibex in the Wurdwun valley! [226-7 ; pl. 6). 

Montgomerie pointed out that his heights might be affected by deflection of 
the plumbline and by falls of snow [ 137]. “The refraction...has...been determined 
practically from our own reciprocal observations between principal stationa’’® 
[65, 90]. Ina note to the Deputy Surveyor Genera! covering a list of heights 
for mapping purposes, he points out that they were still based on the value brought 
up by triangulation from the Kidderpore tide-gauge [ 66, 80]. He adds that 
hitherto the Nanga Parbat, which is also called Dayarnnar’, has been put down as 18,000 feet 
above the sea, ... rather a bad shot for conjectural geography. 

During my three days residence on the snowy mountain Haramook, at upwards of 16,000 
feet above tbe ses, I had several fine views of the Karakoram Range to the north of the Indus, 
Amongst otbers, two very fine peaks were visible beyond the general outline of the Mustagh 
and Karakooram ranges. These two peaks promise to be high; they were but faintly defined 
against the sky, being probably about 150 miles from me [{ 89 ; pl. 6 J*. : 

He dubbed these two peaks K 1 and K 2, but no second shot was got to them 
until July the following year, when Brownlow observed them from stations further 
north and the height of K 2 was found to be some 28,000 feet [ 89, 229 ]5. 

In his instructions to Shelverton and Johnson for observation along the Indus 
betweon Skardo and Leh®, Montgomerie directs that 
the principal vertical observations are io be taken twice on each face...between...] and 4 p-m., 
and every day...if weather permits. ... All snowy peaks to the north of the river Shyok, and 
to the north of the Indus below the junction of the Shyok, will be denominated K 11, K 12, 
..etc. All other peaks to be called B 19, B 20, ... ete. ... 

Time must be noted when verticals are taken to the snowy peaks. ... The clouds rarely 
permit the snowy peaks to be eeen after noon, but it would of course be advantageous to take 
them ner: minimum refraction. ... Peaks to the north-east of the Indus to be called I 1, I 2, 
...etc., & . those peaks at the head of the Indus to be called R 1, R 2, ... ete. Al! peaks to 
the gout) ° -f the Indus on the Zanskar (or Zaskar) side to be called Z 1, Z 2, etc. ... K 2 
should al. ays be observed’. 

With his report for 1860 Montgomerie appends a list of the major peaks fixed up 
to that season, to which tbe 1955 heights are here added® in brackets. 


K2 n 25 -. 98,987 eo: m (28.250) 
Nanga Parbat, or Dayarmur .. 26,629 i. € (26,660) 
K 5, Gasherbrum 1 .. 26,466 zi: $3 ( 26,470) 
K 4, i n .. 206,368 "Hidden Peak" ( 26,360) 
K 3a, > ni .. 26,103 s " ( 26,090) 
K 3, is IV .. 26,000 EX iss ( 26,000) 
K 1, Masherbrum E .. 25,076 Be iR (25,662) 
GK 30 sus .. 25,586 
K 10, Saltoro Kangri .. 25,392 = SA (25,423) 
Kill ese .. 25,210 
P 12 oe .. 24,698 
K 32 ae .. 24,787 
K9 m .. 23,970 
Kun, or Ser Ss .. 23,407 
Nun, or Ner iss .. 23,204 $i Ses (23,250) 
GK 34 ve .. 23,182 


K 2; Discovery & NAME 


This high western pinnacle of the Ksrakoram range was first seen and observed 
by Montgomerie from Haramukh station, about 25 miles north of Srinagar, on 10th 


1J ASB. xxv1, 1857, facing p. 266, chart of peaks fixed 1856. * DDn. 716 (17 ), 27-1—67 ; 13-3-57, 
to SG. * Diümar is the Gilgit name for the peak, not the massif name as suggested by Burrard & Hayden 
(42); v. Leitner (23). — *DDn. 716 (13), to DSG., 27-1-57 JASB. xxv1, 1857 (266-74 ). "height first 
deduced aa 27,928 ; JASB. xxv1, 1857 ( 274). “local pronunciation preferred to official Skardu. — * DDn. 
716 ( 298 ), 30-6-58 ; 717 ( 53 ), 30-5-59. * DDn. 717(274 ) 1 51 (88 ), GM. to BTs., 1861; cf. eBo. Comp. 
F/12/18 (253, 267) Tam. & G. Scott; Mason (346-7 ); SG.'s c—854/813, of 13-7-1955, to Statesman, 
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and llth September 1856 when he made this sketch in the margin of his angle- 
book!. He got one horizontal bearing to K 2 on each day, and two vertical angles 
on each face between 1 and 2 o'clock on afternoon of 10th [ 225-6 J. 














The Karakoram range is not visible from Hant which he visited a few days later 
but Brownlow, who carried the principal triangles forward across the Deosai plains 
during 1857, got both horizontal and vertioal angles from Kanuri-Nar, Barwai, 
and Thalanka on 17th July, and 7th and 26th of August. These observations, 
combined with those taken from Haramukh the previous year, enabled Montgomerie 
to fix the position of K 2 with a preliminary height of 28,400 feet [ 229-30 J?. 

After further observations by George Shelverton, 1858, and William Johnson 
1859 [ 232-3 ], Montgomerie reported that the height of 28,287, the mean of 
several results, will probably not alter much when all the refinements of computations bave 
been applied. The peak may therefore be considered the second highest in the world. ... 
Several otber peaks have been found to be more than 26,000 feet above tbe sea. The general 
results show that the ranges to the north of the Indus are very much higher than was ever 
imagined by former explorers [ 87, 232, 235]. 

The surveyors found no “reliable name for this gigantic peak” but, writes 
Montgomerie, “every endeavour will be made to find a local name if it has one”. 
His little sketch from Haramukh suggests an explanation, for K1 though 2,600 
feet lower is here by far the more prominent, and has the local name of Masher- 
brum. In 1931 Burrard points out that the great peak had become locally recog- 
nized and called **Kaytoo or Kaychoo". . 

Many names have been proposed. ... Mount Waugh and Mount Albert? were considered 
in 1860. Mount Montgomerie and Mount Godwin Austen were suggested about 1886. Mount 
Akbar and Mount Babar [ emperors of Delhi ] were names considered in 1905-6, but none of 
these names met with general approval in India. So the peak...has continued...as K 2 for 70 
yearat. 

In 1888, at & meeting of the Royal Geographical Society in London, General 
Walker suggested that it might be named Mount Godwin Austen, but this was not 
accepted by the Society, nor by the authorities in India. This name has, however, 
caught the fancy of many unofficial! map-makers and travellers, and is in frequent 
use. The actual facts of the discovery of the peak, however, make the name 
particularly inappropriate. The peak was discovered to geographers by Mont- 
gomerie and none other?. 

Godwin-Austen had been employed on the Kashmir survey during 1857 and 
1858, planetabling in the lower hills of Jammu. He was with his regiment in 
England during 1859, and it was only after his return in 1860 that he first saw the 
Karakoram mountains. He madea }-inch planetable survey of the Skardo area 
and "sketched some exceedingly difficult ground, including a portion of the 
Karakoram: mountains upwards of 26,000 feet, ... including some of tbe largest 
glaciers in the world". During season 1861 he completed the planotable survey of 


!cnpo. Comp. F-13-63.  'DDn. 717 (36), 29-5-59 ; Report for 1860, ib. (274): 51 (88 ), rom. to 
ers. 1801. "after the Prince Consort of Queen Victoria. Burrard (17); cf. HJ., I, 1929 (103-4), 
* RGB. Proge., x, 1888 (616). “of. The Timea, letter from SG. Pakistán, 22-10-1953. 
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the glaciors and immediate surroundings of K 2 itself. One of these glaciers appro- 
priately bears bis name on the official map [ 5, 235 J’. 

In 1936 a conference on the geographical names of the Karakoram region was 
held in London, at which the Royal Geographica! Society and the Surveyor Gerieral 
of India were represented, and this conference endorsed the pame K 27. 


COMPUTATIONS 


Observations to the peaks of Nepal and Sikkim having been taken from principal 
or secondary stations of the North-East Longitudinal series, their computation 
had to await that of the principal triangles Jying between the termina] base-lines 
Dehra Dün and Sonakhoda, and the connections to the sea at Calcutta and Karachi 
{ 21, 66-7 P. The longitudinal series bad not been carried out as a single straight- 
forward enterprise but, as finally accepted, had been observed by no fewer than 
six surveyors, commencing in 1845 and not closed until Peyton made the final 
observations in Kumaun in 1851 [.16-7 J*. 

It was only after fina] adjustment of all discrepancies that positions and heights 
could be assigned to the stations from which those of the snow peaks were to be 
deduced. The precision of these adjustments was of the greater importance owing 
to the shortness of the sides connecting these stations compared with the distance 
of the peaks, and the acuteness of the apex angles of intersection. 

Preliminary computation of his own observations was made by each observer 
in the norma! course during recess months [126-7]. Since, however, most of the peaks 
had been observed at different times by more than one surveyor, the identification 
and computation had to be carried out as one operation, and this was effected st 
Dehra Dün between 1854 and 18565 [ 9I, 128, 343 ]. 

Early in 1849 the Chief Computer, Radhanath Sickdhar, had been transferred to 
Calcutta and took no part in these computations [ Iv, 462 ; v, 128, 341, 354-5, 372 ]. 
Later in the year Logan brought his party to recess at Mussoorie, where he computed 
his field work which included observations to peaks from three stations [84]. He 
was assisted by Hennessey, who had proved a valuable computer, and later took 
charge of a small computing section at Dehra® [ 128]. 

An essential element of the computation of these heights was the refraction 
coefficient to be adopted for the long rays—taken in one direction only—through 
atmospheric conditions that were impossible to determine with any exactness— 
and tbe Surveyor General had devoted much time and thought to working out 
suitable rules and formule to obtain the best results. After various experiments 
and discussions with Radhanath Sickdhsr, Renny-Tailyour, and others, he sum- 
marised his conclusions in a departmental order of 1852 [63-6]. He writes to 
Montgomerie in 1856 of the 
uncertainties of terrestial refraction, of the laws affecting which our knowledge is extremely 
limited. Although we cannot...eliminate this uncertainty altogether from the results of single 
verticals, we can practically reduce it within very narrow limits by great care in the observa- 
tions—scrupulous attention to hour of observation—and by multiplying independent results 
derived from several stations Bt various distances. In this way by a course of experimenta 
on well-defined peaks of great elevation, observed from many stations at great or small dis- 
tances, we shal be able to deduce a practical law which, if not universally applicable, will at 
any rate serve es a safe guide for your observations [ 82, 84, 88 J. 

In actual practice it had not always been possible to confine observations to the 
hours of minimum refraction. The refraction coefficients applied to the:snow 
peak observations were computed from reciprocal observations in the mountain 
areas of Sikkim, Garhwal and Kashmir, and diverse values were applied to the 


1DDn. 51 ( 50 ), 204-62; v. 1-inch degree sheet 52A. — * GJ., xc, Feb. 1938 (128,136). * Adjustment 
to the apirit-levelling came many years later. * Armstrong's fina) connection of the Hurilaong series was 
made June, 1852 [ 13]. * as suggested by Burrard, PP. 26‘(6); Nalure, 1 xxx. 1904 ( 42, 82 ). *incl at 
times Armstrong, Wm. Beverley, Masters, Clarke. — ' DDn. 692 ( 152), 11-1-55. 
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various rays; those used for rays from Jirol m.s., to peak xv varied from - 072655 
to :075272!. The subject has been discussed at length by Burrard, de Graaff 
Hunter, and Gulatee [ 96 }?. 

By February 1856 Hennessey had completed computation of 
the Hurilàong meridional series. ...—North-East longitudinal series : ... triangles for bases, .. 
about 399—triangles to Himalayan and sub-Himalayan points, about 600—single deductions, 
principal latitudes and Jongitudes, about 450—Himalayan heights, ... vertical angles, 350, 
besides several others computed for identification and rejected on disagreement of results 
( about 50 finished ). 

Projected rough sketch of the principal series...and Himalayan and sub-Himalayan points 
on a scale of 4 miles to the inch for the purposes of identification’. 

This chart showed the whole length of the longitudinal series, with the Darjeeling 
work, and all rays to the peaks. The individual observers, having no knowledge 
of any names, had allotted their own characteristics—Armstrong and Nicolson 
the small letters a, b, c, etc.—Logan mostly accented letters x’, L’, M', etc.— Waugh 
and Lane the greek letters. Hennessey now numbered in a continuous series from 
the east all those peaks that had worked out successfully, ‘‘including—1, Chomalari— 
Ix, Kanchinjunga—xm, Makalu—xv, Mont Everest—xiu, Dhaulagiri—rLvni, 
Nanda Devi’, etc. 

Armstrong's ( b ), reported as 28,799 feet from a single angle of elevation taken 
between 2 and 3 p.m. [82], was proved to coincide with Nicolson’s (b ) and the 
Darjeeling gamma, and was computed out as serial xv from seven principal 
stations, which gave six vertical angles from which the height of 29,002 was deduced. 
Though the rays observed by Armstrong and Waugh were rejected’, they contributed 
to the identification and to Nicolson's success [84 ]. Lane's horizontal ray from 
Dum Dangi was used for computation of position, but was accompanied by no 
vertical angle. "Throughout these computations the procedure was that 
in cases where only two intersections to a peak have been obtained, unless two accordant 
heights have also been observed, it has as a general rule been rejected. The maximum differ- 
ence alowed to a common side of two triangles formed by three intersections is 200 feet ; 
where the difference has exceeded this tbe peak has been rejected [ 82, 221, 234 n.7 ]*. 

Nicolson completed observations in January 1850 [ 19, 85 ], and presumably com- 
puted preliminary heights at Monghyr where he spent the rains of that year, but 
the Surveyor General was in no hurry to proclaim them*. In December he asked 
the Chief Computer in Calcutta to revise the form for computing geographical 
positions of snow peaks at distances over 100 miles and with azimuths up to 45° 
from north. For the next four years he was discussing refraction coefficients [ 65 ] 
and the datum zero height which had to wait till Tennant completed tidal observa- 
tions at Karachi at the end of 1855 [74]. Asa final check he wrote for the old 
records of Charles Crawford and Webb and was delighted to find close coincidence 
with Crawford's Dhayabang and Webb's Dhaulagiri [ ra, 48 n.6; v, 81,92]. For 
the peaks further west the Chief Computer sent up from Calcutta the “Himalaya 
Angle-book No. 1 of the Great Arc, which contains a sketch of the snowy peaks 
taken by Mr. Peyton from Kiderkanta station” [ 8x P. 

On Ist March 1856 Waugh at last felt justified in promulgating a few of the more 
important heights, which he did in a letter to Thuillier in Calcutta ; 

With my letter 99 of 18th December 1855 I transmitted a geographical memorandum on 
the identification and revision of height of...Dhaulagiri ( originally measured by the late 
Captain W. S. Webb ), at one time supposed to be the highest mountaiu in the world, though 
my operations in 1847 proved Kanchinjinga to be much higher [ 83 ]. ... 

The computations of the positions and elevations of all the principal peaks...from Assam 
to the Safed Koh...have been provisionally completed. ... Previous to publication, however, 
it is essential that the computations should be scrupulously revised, and every refinement of 


ono. Comp. B. 3/6; GTS. Syn. xxxv (xv--I), * Burrard & Hayden (53-62); Hunter (6-7). 
Gulatee, TP., 4 (6-1); 8 (24). 'DDn. 723 (270), 13-3-55; 673 (1), 2-7-65; (36), 12-11-55, 
DDn. 32 (9), Report by Hennessey, 23-3-66. taso. Comp. A-11-67.  *GTS. Syn. xxxv (xx—I); 
* thinking, possibly, of the scepticism aroused by Webb's resulta of 1816 (m1, 46]. * DDn. 665 (157), 
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correction introduoed. ... The revision has proceeded to some extent, and I am now in posses- 
sion of the final values of the peak designated xv in the list in the office of the Surveyor 
General. ... We have for some years known that this mountain is higher than any hitherto 
measured in India, and most probably it is the highest in the whole world. 

No official corroboration has been found of the statement that 1852 was the 
first year that the Surveyor General first knew of the great height of pesk xv! 
As early as 1848 he had reported Armstrong’s height ( b ), and this would have beon 
confirmed by Nicolson’s field computations of 1850 [82,91]. Waugh continues; 

L..append an attested statement on the geographical positions and elevations of Dhoula- 
giri, Mont Everest [94]. Kanchinjinga, and Choomalari. ... You are at liberty to make use 
of these results in anticipation of my forthcoming report on the positions and elevations of 
all the principal peaks of the Himalaya range. 

In justice to my able assistant J. Hennessoy, it is proper to acknowledge that I am greatly 
indebted to him for his cordial co-operation in revising these computations. ... 


Choomalari 1 from 2 stations  .. height 23,944 
Kanchinjinga IX » 9 š m E 28,156 
Mont Everest XV aed ” se » 29,002 
Dhoulagiri xLU » 8 » 26,826. 


Hennessey now proceeded to revise the computations of all the other peaks by 
applying the same coefficient of refraction that had been used for the Sikkim peaks? 
Whatever his intentions, he made no change to the heights above reported. 

The steps required to complete the final values of height of Himalayan point xv are; ... 

(1) The adoption of a constant ratio r/c for each of all the stations®...from which xv 
is observed, as also for each of all stations which fix other heights, conjointly with the fore. 
going stations, r/o having been adopted for only the Darjeeling branch triangulation. 

(2). The computation of subtended angles, comparative difference of height, and heights 
above sea level, for observations from all the stations included in ( 1 ). 

In addition, ... it is essential that 1 should examine the working and results generally‘. 

No precaution was overlooked. At the Surveyor General's request the Chief 
Computer amended his formula for “the correction required to the height of 
distant mountains to reduce to the ellipsoid when the difference of Jatitude is 
great”, referring to the 1842 edition of Puissant’s Geodésie, and Hennessoy adjusted 
the hoight of Peak xv by 0:2 feot on this account’. ` 


In March 1858 the Surveyor General issued a complete list of peake in serial 
order 1 to Lxxx, with the local names where known, and the observers’ distin- 
guishing characteristics [85 ]. These observers included — Crawford — Webb — 
Hodgson — Herbert — Waugh — Du Vernet — Renny-Tailyour — Logan — Lane 
— Armstrong — Peyton — Nicolson*. In January 1860 he sent to Calcutta for ma 
ping purposes a completo list of points based on the N.E. Longitudinal series i 
positions and heights. He was still uncertain of the identity of some of the earl 
peaks, such as Crawford's Gosainthan and Kirkpatrick's Jibjibia [ 11, 70-2 1; y 

It is my intention to drew up & report...to Government in order that permission may be 
obtained from the Nepal Durbar to my detatching & party into Nepal, as the only Accurate 
way of solving these geographical questions satisfactorily [ 85 J. 

All the peaks from Sikkim to beyond the Indus, with the rays of obsorvatio 
and tbe triangles on which they are based, are shown on the 32-mile chart of fase 
[ 121], and also on the 96-mile Index chart of 1870 [ pl. 3]. Mucb interestin 
information about them will be found in Burrard & Hayden’s Sketch of the Gc 
graphy and Geology of the Himalaya Mountains and Tibet, and in Mason's Abode of 
Snow. In his preface to the fina] proofessional report on the N.E. Lonin 
serjes dated 1909, one of the last to be completed, Burrard claims that 
on an aversge the points on the Himalaya Mountains are correct in latitude to] of a second 
and in longitude to about half that quantity. The heights are probably true to 10 feet but 
they are all too low from the deflection due to mountain attraction. Deflection causes the 


1Burard & Hayden (185); Nalure 1904 (42, 82); Howard-Bu , 
Geod. R., L, 1922-5 (246). 3 now known to bare been excessive, Halse PE T by ris 
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surface of the geoid to be inclined to that of the mean spheroid, and also to be raised vertically 
above that of the spheroid. ... We are reluctant to introduce the additional complexity until 


we possess more certain data’. 


Mount Everest: HEIGHT 


- The height of Armstrong’s peak (b), 28,799, was derived from tbe nearer of 
the two stations, distant 160 and 180 miles, frem which it was intersected, and the 
Surveyor General told Government that he awaited verification ‘‘from stations 
less remote [82]". Such verification did not come till December 1849, when 
Nicolson got a series of observations from stations between 108 and 119 miles dis- 
tant. The final height had to await various adjustments and a reliable datum level. 
The result was taken out for Peak xv by Hennessey’s computing section at Dehra 
Dain by the end of 1855, and announced by the Surveyor General on 1st March 1856 
with the name Mont Everest [ 91, 94 J. i 

Position was obtained by 11 triangles formed by rays from 7 stations —that 
taken by Lane from Dumdhangi having no vertical angle—leaving the following 
six stations, from which Nicolson had taken vertical angles [ 85] ; a 


Jarol giving height 28,992 feet Ladnia i .. 28,999 feet 
Mirzapur 55 » 29,005 ,, Harpur Sos .. 29,026 ,, 
Janjepati  ,, » 29,002 ,, Menai Sab .. 28,990 ,, 


giving a mean value of 29,002, which remained the officia] value till 1954, except 
for a few years from 1890 when a correction of 8 feet brought by spirit-levelling was 
temporarily admitted?. These stations lay between 240 and 270 feet above sea- 
level, and at distances averaging 96 miles from the peaks. 

Burrard states that the close agreement was effected by slight variation in the 
coefficient of refraction used, which lay between :072 and ‘075, now known to have 
been about 15% too large [65 n.7 P. The vertical angles had all been taken between 
2-30-5-30 in the afternoon. 

As Waugh repeatedly pointed out, the restriction of observation to distances of 
over 100 miles destroyed all hope of precision. For any satisfactory determination 
it was imperative to allow surveyors a very much closer approach. Further obser- 
vations were taken from Sikkim after 1880, which had the advantage of greater 
elevation, though still at too great a distance’. Combining these observations with 
those of Nicolson, and using lower coefficients of refraction deduced from Shaw’s 
researches [66 ], Burrard deduced a new height, 29,141, whioh he published in 
1905 without claiming it to be in any way final. He had no data for adjustment to 
the gooid, and insufficient grounds for changing the origina! 29,0025. 

Waugh was fully aware of the obstacles to accuracy—the Jength of the rays— 
the uncertainty of refraction—and the indeterminate deflection of the plumbline 
from mountain attraotion [65 J. He was already in touch with Archdeacon Pratt 
on this latter subject [136-7], and it was indeed his great interest in the subject 
that led to later research by Burrard and others, and to knowledge of the geoidal 
figure of the earth. As a result of field observations after 1910 sufficient material 
was collected to allow tentative estimates first of 29,080, and then 29,050. for the 
height of Mount Evorest above the geoid. In 1928, however, de Graaff Hunter 
advised that any change in the official height should await observations at shorter 
range, whilst in 1951 Bomford put the case for "no change" from an eminently 
practical point of view ; 4 

It is premature to make any change ; 29,002 is probably a bit low, but it still might be 
correct, and itis probably better than 20,141. Anyway, there is the general rule that heights 


i 1785.15 (26); OTS. vu & Syn., xxxv (xiv—L); Burrard, 25-11-1909; cf. comments in TP. 8. 
C50. Comp. B-3/6, 5/11; DDn. 665 (182), SG. to DSG., 1-3-68 ; Burrard & Hayden ( 68 ); ors. charta, 
GB.,1890-8. * Burrard & Hayden [54-62]. ‘43 stations 1880-3; 2, 1902 ; nearest about 90 m. distarts, 
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are names, and frequent change is intolerable. Whatever the error may be, neighbouring lower 
peaks are likely to be wrong by a similar amount. ... I think it would be very wrong to 
change from 29,002 until the Surveyor General of India is able to decide on sa height Hkely to 
be finally correct to within 10 or 20 feet?. 

From about 1950 the situation was entirely changed by the opening up of 
Nepal, and from 1952-4 parties of Indian surveyors were permitted to enter east 
Nepal, extending triangulation to stations within 50 miles of Mt. Everest, at heights 
betweon 8,000 and 15,000 feet. Further observations taken for gravity and defleo. 
tion indicate a rise of about 109 fect from the geoid in that region. 

Analysis of the results enabled the Surveyor General to promulgate a new 
official height of 29,028 feet above sea-level at time of minimum depth of snow, 
and this is considered correct to about ten feet?. There are still too many indeter- 

minate factors for an exact figure ever to be obtained. 

Waugh’s figure of 29,002 was a fortuitous approximation to this latest value, 
his excess correction for refraction being almost balanced by absence of correction 
for plumbline deflection. The survey of these colossal peaks was, however, a tri- 
umphant achievement, entirely due to his grasp of essentials, and to the determina- 
tion with which he directed both field and office operations. 


Mount Everest: [IDENTITY & NAME 


From the very circumstances under which its existence was discovered, that is, 
by observation from the plains of Bihar, one hundred miles distant, it was impossible 
for the surveyors to make close enquiries regarding a local name for this king of all 
the peaks. Waugh had emphasized this difficulty when be pressed for permission 
for a survey party to enter Nepal [85,92]. Though a few of the most conspicuous 
peaks had names that were known to all the world, tbe highest of them all was far 
from conspicuous, baving an aro of satellites to conceal it from the south. 

Finding no local name, Waugh felt entitled to propose one of his own choosing, 
and he writes to Thuillier in March 1856 [ 91-2] ; 

I was taught by my respected chief and predecessor, Colonel George Everest, to assign to 
every geographical object its true local or national appellation. ... But here is 3 mountain, 
most probably the highest in the world, without any local name that we can discover, whose 
native appellation, if it has any, will not very likely be ascertained before we are allowed to 
penetrate into Nepal, and to approach close to this stupendous snowy mass. 

In the meantime, the privilege, as well as the duty, devolves on me to assign to this lofty 
pinnacle...a name whereby it may be known among geographers, and become s household word. 

.. In testimony of my affectionate respect for a revered chief—in conformity with what 1 
believe to be the wish of all the members of the scientific department over which I have the 
honour to preside—and to perpetuste the memory of that illustrious meester of accurate geo- 
graphical research—I have determined to name this noble poak...Mont Everest’. 

He chose this form ''Mont" as more appropriate for a single definite peak as 
opposed to an extended massif, but changed to “Mount” a year later. The 
name Everest was “cordially” accepted by the Secretary of State*. Thuillier 
announced the discovery at a meeting of the Asiatic Society on 6th August’, and 
explained the mode by which these snowy and distant peaks had been laid down, ... and 
showed that the independent resulte of all the observations to Mt. Everest were most eatis- 
factorily accordant, in fact, .. closer than could have been expected [93], because the 
mountain, though lofty and massive, is not [seen as ja sharp well-defined peak and was 
observed from great distances. 

This announcement was immediately challenged by Brian Hodgson, forinerly 
political Resident at Katmandu, and now residing at Darjeoling[85n.4 ]9. Ina letter 
dated 29th August to the Asiatic Society he claimed that the newly found pesk 
could be none other than Devadhunga, or Bhairatban, both names well known in 


!Geod. R., X, 1922-5, Hunter (287-99); ru, 192-6 (133-5); note by Bomford, 18-12-1951. ‘SJ 
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the ancient literature of Nepal. Waugh was sceptical, but spent some time investi- 
gating this claim which was strongly supported by the Asiatic Society. He writes 
to Thuillier in the course of private correspondence ; ] 

Of the-ten peaks or more which may be Deodhanga, nobody but a qualified surveyor, 
triangulating from a fixed point of departure into Nepal, could identify Deodhanga and prove 
it to be the same as Mt. Everest or any other point. Nobody in the plains can point out Deo- 
dhanga, not even a Gorka, nor from Darjeling or Katmandoo. It is impossible for a buman 
being, however well acquainted with a peak, to recognize it for certain at a great distance under 
a change of aspect and position. ... The difficulty is well known to us, but not to Hodgson or 
the Asiatic Society [ 82, 227]. ... 

Mr. Hodgson considers the native name of Mont Everest is Deodhanga or Bairothan. ... 
These names appear to appertain to some peak near the Kuti Ghat, but as the position of that 
Ghat is uncertain...thero is no point of departure for our investigations. The evidence only 
shows that there is a peak called Bairaoa or Deodbenga considerably to the east of Khat- 
mandoo, but there are many peaks. ... We have nothing on which to base a verification!. 

Hodgson was persistent and supported his suggestion by rough sketches showing 
the possible position of Devadhanga, but all so vague as to be the more difficult either 
io accept or refuso, so in 1857 Waugh summoned a departmental committeo to 
investigate the whole question — Tennant — Hennessoy — Moatgomerie — Scott — 
Armstrong ; 

Mr. Scott...bas spent a quarter of a century in unravelling more intricate geographical 
problems than this. ... 

Mr. Hennessey has been engaged on all the computations for determining the positions 
and heights of the principal peaks of the Himalaya range, including Mount Everest. ... He 
also saw Mount Everest when he was engaged on the North-East Longitudinal series. 

Mr. Armstrong is ono of the gentlemen by whom Mount Everest was observed’. 

The committee could find no evidence in Hedgson’s vague accounts of Deva- 
dhanga that pointed to any definite peak or mountain, and certainly not to Peak 
xv, which would not be ‘‘visible...from the confines of Nepal...as a great mass", 
as Hodgson had described the Devadhanga of legend. The name was declared 
indefinite and unacceptable. Waddell writes later that many hills in Nepal are 
known by this name which signifies “‘God’s Seat’. 

The German brothers Schlagintweit were travelling in India on scientific enquiry 
between 1855 and 1857, and were asked to help in the search for names of peaks 
[86n.2, 144-7]. Hermann took observations from Sikkim and from Kaulia in 
Nepal, making detailed notes and sketches. From Sikkim he mistook Makalu for 
Everest, standing close to the line “high and impressive”. From Kaula he took 
peak xx for peak xv, and announced that Gaurisankar was the right name [96 n.4]. 

Even though bis errors were clearly demonstrated, the Gaurisankar legend long 
persisted, and on its revival in 1903 the Surveyor Goneral, Colonel Goro, obtained 
permission for Captain Wood of the Great Trigonometrical Survey to enter Nepal 
and clear the matter beyond dispute. Wood took observations from two stations 
including Schlagintweit's Kaulis, and 
found that Mount Everest and Gaurisankar were different peaks thirty-six miles apart, and that 
the imposing peak... known to the Survey as peak xx, was the famous Gauri Sankar of the 
Nepalese. He also discovered that Everest, far from being conspicuous, was almost obscured 
from view by intervening ranges, 
just as had been foretold by the committee of 1857. Wood's report of 19044 was 
hailed by Burrard with an article relating T'he Story of a long Controversy which made 
a powerful plea for leaving the name Mount Everest to stand as a “monument to 
honour the founder of the Great Trigonometrical Survey "5. 

Whilst there was no justification whatever for the namos Dovadhanga or Gauri- 
eankai, there were many champions of the name Cha-mo-lung-ma that was first put 
forward in 1907, and strongly pressed by tho groat travellor Sven Hodin in a book 
published -in 1926. In an exhaustive reply Burrard gavo a full bistory of tho 


1890. fd. corr., 26-9-56. — *DDn. 648 ( 328), Do., 22-4-57. — ?DDn. 718 (440-5), 30-7 & 3-8 & 
21-8-1857; ROS. Progs., v1, 158; Waddell ( 347 ). “Wood, 1,1904, with profile sketches; PP. 26 (5); 
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various suggestions, concluding that the Tibetan names applied to the whole 
mountain mass of which Mount Everost formed one single peak, undistinguished 
by any local name. - 

Burrard further protested against the introduction of names for minor peaks 
that had been concocted during tho expedition of 1921, such as ‘Lhotse’ for Sovth 
Peak and ‘Nuptse’ for West Peak. Such names are, however, essential to mount- 
aineers just ss names have to be invented by soldiers for tactical use’. ~ 

Burrard's article in Nature of 1904, as well as his paper of 1931?, had beon written 
without full knowledge of all the correspondence between 1848 and 1857. He did 
not know of Armstrong's unchecked height of 28,799 [ 82 }, nor of Nicolson’s field 
computations [ 91 ], nor indeed of Radhanath’s transfer to Calcutta in 1849 [ go J. 
He probably had not seen the official letter from London of January 1857, accept- 
ing the name Mount Everest, with height 29,092 [94 n.3]. Much indeed has been 
written on the subject. 

Herbert Cowie has Jeft a full note on the various phases of this controversy 
and gives a complete bibliography’ ; 

J RGS., 1857 ( xci ). 

RGS Progs., 1, 1857-8, 2 ( 102-15 ) ; vrt, 1885 ( 752-3 ) ; vit, 1886 ( 88, 176, 257 ). 

QJ., xn, 1898 ( 564 ) ; xxr, 1903 ( 294-8 )* ; xxm, 1904 ( 356 ) ; xxv, 1905 ( 173 ). 

JASR., yv1, 1887-8 ("7 ). 

AJ., xn, 1884—6 ( 438-60 ) ; xx1, 1902-3 ( 33-5, 317-20) ; xxr, 1904—5 ( 56-9 ). 

Petermann’s Mittheilungen, 34, 1888 ( 338-41) ; 36,1890 ( 251-2 ) ; 47,1901 ( 40-3, 289); 

48, 1902 ( 145 ). 

GR Trig. 1873-74 ; appx. iv. 

Schlagintweit, rr, 1862 ( 297); m, 1863 ( 193) ; Atlas 1-x. 

Tanner, Mount Everest, Calcutta, 1890. 

Boeck, Verachlossene Land, Nepal, Leipzig, 1903 ( 314 ). 

Waddell, Among the Himalayas, 2nd edn. 1900 ( 345 ). 

Freshfield, Round Kanchinjunga, 1903 ( 199 ). 

Nature, Lxx1, 1904 ( 42, 82). 

Burrard & Hayden, 2nd edn., 1933 ( 20-5, 194-6). 

Wood, I, SI Uncl., 2, 1904. 

To these must be added others mostly of later dates, inspired first by the earlier 
climbs, and eventually by the grend success of 29th May 1953. 

Sven Hedin, Mount Everest, Leipzig, 1926. 

Burrard, PP., 12, 1912; 26, 1931. 

Gulatee, TP., 4, 1950 ; HJ., xvn, 1952 ( 131-42 ). 

de Graaff Hunter, PP. 14, 1913; RAS ON., 3/15, 1953. GJ. oxx, 1955 ( 21-6). 

Mason, Abode of Snow ( 78 ), 1955. 

Gulatee, TP., 8, Dehra Dun, 1954. The Height of Mount Everest ; GJ. cxxn, 1956 ( 141-2). 


1 Statesman, 21-7-52 ; letter from Tashi Tsering, 17-7-52 ; PP. 26, Burrard, 1831, and also Burrard 
& Hayden(195). —*srs.file 77 of 1922. * GJ., xx1 March 1903, facing p. 296 Freshfield gives telephoto 
viewe—from Kaulia, pk. 29,002 only just visible—, and from Sandakphba, clear and massive beyond and 
flanking Makalu [ 95 J. 


CHAPTER VIII 


RECONNAISSANCE & PREPARATION. 


Instructions — Approximate Series — Lay-out — Ray-traces — Towxzns: Bengal 
— East Coast — Indus Valley — Punjab — Puatrorms & Marks. 


URING his thirteen years as Surveyor Genera) Everest had worked ovt detailed 
rules for his triangulators, constantly providing for new conditions and diffi- 
culties, and always striving to maintain the highest precision [ Iv, vii, 2, 11 ]. 

His successor, Waugh, had no wish to intróduce changes but, ae new officers 
were appointed to'independent cbarge, new instruments introduced; and new 
ideas put forward, he had continually to repeat the old instructions, elaborating 
or modifying where necessary. And then as work extended into fresh ground— 
forest-clad tarai—low and densely wooded hills in Orissa, Assam, and Gujarat — 
mountain tracts and peaks of Himalaya—deserts of Rajputana and Sind—he had 
to introduce changes here and there, but always with the steadfast purpose of 
maintaining the high standards he had inherited. 

His first task was to carry forward Everest’s plan for the North- East Quadrilateral 
with its grid of two great longitudinal chains connected up by the subordinate 
meridional series across the Ganges valley. He threw out the important East 
Coast series that eventually stretched from Calcutta to Madras, and extended the 
North-East longitudinal eastward into Assam. On the call to extend operations 
to the north-west [ 34 ] he again Jaid stress on control by two longitudinal chains, 
the northern hugging the foot of the great mountains towards Peshawar, the 
southern continuing the Calcutta series westward from the Great Arc to Karachi. - 

He thus discusses the siting of new base-lines ; 

Formerly it was the practice to measure a base of verification at every 300, or about 200, 
. mies apart. ... My predecessor, however, with the boldness peculiar to his character, ventured 
upon a considerable extension, ... and the confidence he felt in the superiority of his instru- 
ments, together with the scrupulous care with which the op were conducted, fully 
warranted the innovation. 

The measurement of a base-line in a satisfactory manner by means of the compensstion 
bars...requires the aid of 9 or 10 experienced observers accustomed to the use of microscopes. 
These...must be withdrawn from the several series, and assembled at...the base. During their 
absence on this duty and the time occupied in journeying to and fro, the triangulation...must 
languish to a greater or less degree. This evil renders the measurement of a base-line & very 
expensive as wel) as dilatory operation, and it was chiefly with the objects of avoiding this... 
tbat my predecessor was induced to extend the distance between his measured bases}, 

On these grounds Waugh was content to control his triangulation with the addition 
of four base-lines, Sonakhoda, Chach, Karachi, and Vizagapatam [ 19-20, 29, 42-4 ]. 

When an officer set out to start a new chain of triangles, his first instructions 
gave the general line to be followed, possibly & meridian of longitude or parallel of 
latitude, and a starting point or particular side of existing triangulation, with 
discretion to change if tbe old marks could not be found, or if the first side was 
unfavourable for the new bresk-out. He was given instructions as to the lay-out of 
his new series, whether double polygons or long-sided quadrilatera)s for important 
chains—or single, short-sided triangles for subordinate connections. Astronomical 
azimuths for direction had to be observed at the starting station and at suitable 
intervals along the line [ 22-3, 38, 45 ]. 
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The surveyor was warned of any known peculiarities of his principal theodolite 
&nd the changes of zero required to mitigate the errors of graduation. Instructions 
were given as to secondary and minor triangulation for the survey of some great 
river, or for fixing ap important city, or connecting up revenue or other surveys. 

Before observations could be made with the “large theodolite”, the officer in 
charge had to make careful reconnaissance of his starting area, generally deputing 
a senior assistant to carry forward an “approximate series", selecting stations by 
ray-trace where needed [103-5, 409]. Platforms or towers would be built, trees 
cleared, and mutual visibility tested, and positions fixed by a light theodolite. A 
triangulation chart was essential. 

Du Vernet was given particular instructions for the North-West Himélaya 
series [ 34-5] ; 

Amsot to Banog is the last side of the north-west flank of the Great Arc series, and from 
that side your principal triangulation will emanate. Both these stations have been marked 
by platforms of masonry, ... but in the event of one or both...being found injured, or...the 
marks appearing in any way doubtful, you will...fall back slong the Great Arc series until you 
find a side of a triangle whereof the identity of the station marks is beyond all question. ... 

You should be equipped with one of the best 24-inch theodolites available. ... It will be 
absolutely indispensable in a work of so much importance ss the North-West series to take with 
the 24-inch theodolite 24 angles distributed over 6 changes of zero, and as there are 5 micros- 
copes, we shall thus obtain readings at every 6° of the limb [ 34, 115 J. 

With the same view of rendering the work first-rate...and preventing undue accumulation 
of error, ... I would...recommend you to endeavour to establish a series of simple quadri- 
laterals. ... The platform should be very steady and the instrument well isolated from the 
tread of the observer. ... The size of your triangles must, of course, conform to the features of 
the country. ... If a choice be available, sides of 30 miles would be most convenient, ... and if...in 
the form of quadrilaterals the diagonals will average about 50 miles. ... 

If...we consider the convenience of access to the lower bills, the facility of obtaining provi- 
sions, their salubrity, ... the absence of snow, ...and the adaptation of the climate to your 
native establishment, ...it would be better to adopt stations in the lower range, rather than 
place the northern flank of your series in mountains of very great altitude [ 36-7]. ... 

As mountain attraction deflects the plumb-line, ... angles of elevation will all be erroneous 
to & greater or less amount, according to the szimuths of the objects observed. The maximum 
effect will be in a N.E. and s.w. direction, and this deflection will occasion an error of about 
90 feet of elevation in 100 miles of distance [ 92-3, 133-4]. It wouldappesr advisable...that 
resort should occasionally be had to barometrical observations. ... 

Although azimuths of verification wil be seriously vitiated by mountain attraction, ... 
they...therefore be observed at convenient stations one degree of longitude apart} [ 132 ]. 

Renny was given the following instructions for the Great Longitudinal series ; 

Considering the fiat character of the hills to the west of Kalianpur, it may...be found no 
easy matter to establish your first triangles. Should the difficulties prove insuperable, it 
will devolve on you to consider...some other side of the Great- Arc. ... In order that the series 
may conform as nearly as practicable to the...parallel of Kalianpur, whereby the northern flank 
will fall near the parallel of Karachi, on reaching the desert & slight bend to the northward 
may be necessary to avoid the Run of Kuch. ... I would recommend you to take measures 
for ascertaining...the real character of the desert [ 39-40 J. ... 

I would advise you to make your series double throughout by forming a succession of 
quadrilaterals or polygons, or a combination of both, ... avoiding complicated figures on account 
of the heavy computations they involve? [ 101 ). 

Amongst the many professional circulars that Waugh issued for the guidance 

of his officers was one entitled Practical Instructions for conducting Great Trigono- 
metrical Survey Operations, reprinted Dehra Din, 1865. 
This was based on instructions originally prepared for Thorold Hill when he started 
the Coast Series in 1845 [ 22-3 ], and was distributed to field parties in March 18568. 
Other professional papers are collected in two volumes of ‘‘ Waugh's Manuscripts", 
the second being entitled “Papers Mathematical & Miscellaneous". 


1DDn. 492 (58-71), SG. to Du Vernet, 12-647. * DDn. 493 (66), SG. to Renny, 16-948; amplified 
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An approximate series was the line of triangles laid out in advance of the main 
work and so prepared that the fina) angles could be observed without any delay 
er check. This involved the selection of stations to form suitable triangles grouped 
either in single or compound figures, and the erection of suitable platforms or 
Rowers with both upper and lower markstones. The triangles had to conform to 
departmental rules for symmetry, and to any special instructions for the series. 
Provision was to be made for sound junction with other series—lines of sight cleared 
and tested for visibility—and at least two angles of every triangle observed with a 
light theodolite, and so recorded that the lay-out might be plotted on the chart for 
approva) by the Surveyor General and guidance of the observer. i 

In some cases, especially in the more difficult ground of the Ganges valley, 
the tarai, the East Coast, or Assam, the officer in charge himself devoted several 
months, and possibly a whole season, to this approximate series. Sites for sta- 
tions might have to be found by ray-traces, leading to tiresome negotiations for the 
felling cf trees [477-8]. Heights of towers and platforms were to be determined and 
arrangements made for collection of building material and labour, and close super- 
vision of construction. 

As a general rwe—after the first start—the officer in charge handed over res- 
ponsibility for this advance work to his senior assistant, whilst he himself went 
back to observe the final angles [ 38, 57, 222, 409 ]. 

After Rivers had twice failed to complete his programme to Gujarat through the 
unbealthy coastal belt [55] the Surveyor General suggested that he should 
leave all heavy baggage, and even the 18-inch theodolite behind, and with the whole means 
at your disposal...carry an approximate series as rapidly as possible across the tract, ... stopp- 
ing at each place not longer than is necessary to choose the station, take the approximate 
angles, and prepare platforms. ... You are not likely to be delayed more than 2 or 3 days at 
each place, wheress, according to your present plan of combining the measurement of final 
angles with the selection of stations, a long detention at each place is unavoidable. ... 

If the unhealthy trect is a very brosd one, the selection of the approximate series may 
perhaps occupy the whole season, and it is...advisable to carry the approximate triangulation 
right across the dangerous tract into a healthy country on the other side before attempting 
final angles. ... The approximate series should be pushed on at least 6 or 6 triangles in advance 
of the final work, ... but, if the country is very difficult, it is better to apply the whole power... 
to the single object of selecting the series’. 

. William Rossenrode, like his father before him [1,499], was specially 
successful on this important work, on one series after another—Maluncha—Great 
Longitudinal—Great Indus—East Coast—and the Eastern Frontier (31 ]. Of his 
work on the Great Longitudinal series through the Aravalli Hills, Strange writes ; 

| Every station of last season's approximate series...has been visited by Mr. Rossenrode in 
order to bave the platforms built and secondary marks set up. ... Three stations of the old 
approximate series...have been altered, the first two by Mr. Rossenrode, tho latter by Mr. 
Pierce. ... The three stations forming the triangle of connection between the Khanpisura end 
the Great Longitudinal series...have been examined by Mr. Rossenrode, the positions of their 
respective marks...being accurately measured and recorded. ... 

‘+ The approximate series has been continued westward by Mr. Rossenrode to...about 30 
miles beyond Mount Aboo being & distance of about 150 miles, and consisting of two single 
polygons, one double polygon, and one quadrilateral. ... 24 platforms have been constructed 
m principal stations, the pillar for the reception of the instrument and ite isolating anulus 
being of substantial masonry. They have all been built under the superintendence of Mr. 
*ossenrode except..[two ] which were erected under my own direction? [ 38 J. 

: ;. To Strange's call for extra help the Surveyor General was not sympathetio ; 

. The whole ground...has...been traversed by Mr. Rossenrode, whereby the most formid- 
able part of your work has already been achieved. A great part of-my early labours...were 
expended in station selecting, in which I had no such valuable assistance as Mr. Rossenrode 
renders you. This was the only part of the work that ever gave me the least anxiety’. 
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No one who has not been arrested in the midst of fine observing weather by the want of 
selected stations in advance can really appreciate the immense effect produced on the out. 
turn-of work by the operations of a skilful advanced party. ... In no case has it been carried 
out with such complete success as by Mr. Rossenrode?. ; 

When observation of the final angles could not be taken up til after the lapse 
of several months, or even one or more field seasons, a great deal of the preliminary 
work would have to be re-done. . Towers might collapse or be washed away, either 
through faulty construction or heavy rainfall Jungle would spring up along the 
line of sight. Sometimes the observing officer would dislike the original lay-out, 
or have to adjust it to the work of an adjacent series. The re-siting of one or more 
stations would then involve the construction of new towers or platforms and the 
clearing of several new lines. 

Rossenrode’s first lay-out of the Great Indus series along the west, or right, bank 
of the Indus was very much of an experiment, and Tennant found many reasons 
for departing from it. Though safe enough from interference from tribes of the 
Baluchistàn border whilst Rossenrode's small party was in the field, Tennant 
found the risks too great for his more deliberste operations, nor did he like the 
alignment across the riverain plains to the north. After the interval of more 
than three ful] seasons, when observations were resumed by Keelan, many of 
Rossenrode's towers had collapsed, and very few of his stations were incorporated 
in the final line [ 45-6, 110 ]. 

From the Sind deserts Rossenrode was transferred to the East Coast jungles 
where progress had been repeatedly held up [27-8]. After two seasons the 
approximate series was so far abead that Waugh had no qualms about moving him 
away to Assam where a man of his experience and energy was sorely needed [ 31 ]. 
He writes to Nicolson who had been struggling with no experienced. assistant ; 

Two polygone should at least be Jaid out in advance in the first instance, and the advanced 
party should be so well equipped as to be able fully to maintain this interval, or rather to 
progress more rapidly than the final work. ... The Great Longitudinal series under Captains 
Renny-Tailyour and Strange has progressed most favourably, the approximate triangulation 
being sometimes more than 100 miles in advance, and the final work having obtained a 
progress of about 50 great triangles per season. 

In no case is it admissible to take final angles at stations not definitively established, and 
which require to be afterwards rejected for others. This has never occurred in any well re- 
gulated series, and ought not to occur under any circumstances whatever. If the approximate 
work is carefully laid out, kept sufficiently advanced, and nothing assumed for granted, there 
can be no occasion to reject any final stations, for this evil arises invariably from & bungling, 
unsystematic mode of procedure [ 26, 61 F. 

In a later departmental order the Surveyor Genera! concludes that tbe lay-out 
shall be absolutely the best the country sdmits of, so that no other person visiting the same 
ground could improve it. Selecting stations is one of the most important and arduous 
operations of the Department. ... It requires great experience, energy, and sound judgement. . 

In the event of any question, ... the case should be submitted to the Surveyor General 
with a chart showing the improvement proposed, witb an explanation of all collateral circums- 
tances. ... The relative symmetry of two series can be judged from the plans, and the Surveyor 
General will form his opinion thereon [ 121, 127 P- : 


Laxv-oUuT 
The gridiron lay-out adopted by Everest consisted generally of an outer frame 
of two extreme meridional and two longitudinal series closing at each junction 
on a measured base-line. These main outer chains were executed with special 
care, and as a rule comprised a succession of polygons or quadrilaterals. When 
diverting the Maluncha series to work on the North-East Longitudinal, Waugh 
writes to Reginald Walker ; 
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The most important parts of the great triangulation of Bengal are those which furnish tbe 
basis and verificatory connection of the meridional series, viz., the two great longitudinal 
chaing...on the north and south, and the Great Arc and the Calcutta Meridional series on the 
west and east. These being immediately connected with. the base-lines already measured, 
and hereafter to be measured, verify all intermediate operations. . 

He regretted that he had no better instrument for the longitudinal series!. 

The interior of this frame was filled by a number of subordinate meridional 
chains at a general interval of one degree. Where these ran through flat country 
it was found economical in line-clearing and tower-building to run them as simple 
chains of single, well-shaped, short-sided triangles. By this straightforward 
system the subsequent computations and distribution of errors was greatly simpli- 
fied; with a continuous network straggling in all directions, and a multitude of 
redundant cross-rays nothing but confusion resulted. Such had been Everest’s 
criticism of Shortrede’s triangulation in the Deccan [ 1v, 72], and such also was 
Renny’s criticisim of the lay-out of the Karara series in 1844 [ rv, 463, 466 ]. 

The triangulation is formed in very complicated figures which must require more time to 
compute than is compensated by the additional accuracy thereby intended. Judging from the 
work commenced in the plains a double series appears to be contemplated instead of a succession 
of simple polygons, and the sides of the triangles in the plains are also longer than sanctioned 
by experience. The computation of...the figure embracing the hill stations is not yet completed ; 
this figure might...with advantage be simplified by treating some of the stations as secondary". 

The Surveyor General made similar criticism of Armstrong’s first lay-out of the 
Hurilaong Series four years later ; 

It is composed of a complicated mass of triangles of all kinds, without any continuous series 
of symmetrical ones. The observations in the field will be very tedious, and the computations 
cannot be commenced until each connecting part is concluded. Even then, on account of 
the multiplicity of equations of condition the reductions will be laborious and delay your 
office work. It is therefore expedient as a general rule to avoid such complicated figures. 
I prefer simple polygons or...quadrilaterals®. 

He was not happy about the Bombay triangulation, and describes the Bengal 
lay-out to Rivers, explaining that the object was 
to furnish fixed points at distances sufficiently proximate to prevent accumulation of error 
in the detail surveys. ... A limited number of such points only are necessary, and as their deter- 
mination is expensive and dilatory, it is inconsistent with true economy to introduce principal 
triangulation where secondary operations will serve the purpose. ... 

In contradiction to the unity of design upon which this system is based, the operations 
on the Bombay side have always exhibited a tendency to diverge into a network...dispersed 
in all directions, and arranging itself round Poonah as a focus. ... 

There are many other evils inseparable from a confused mass of triangulation. The usual 
checka...are postponed indefinitely, and when applied it is difficult to disperse the errors upon 
‘any satisfactory principle. ... All these evils are the result of not distinguishing between principal 
and secondary triangulation. The former should be concentrated upon distinct lines of limited 
breadth...with...scrupulous...attention to exactness. 

He thought the Bombay triangles generally too large ; 

There is no doubt that very large triangles require & very Jong time for observation. ... 
Signals at 50 miles distance, for instance, are frequently invisible when there is no difficulty 
whatever in observing objects at 25 miles, and four triangles of 25 mile sides may generally 
be finished in less time than two triangles of 50 mile sides [ 104 J. ... 

I think 20 miles the most eligible average length of side in a hilly tract, and in a level 
country about 11 miles. If you could reduce your future triangulation to these dimensions 
-.you wil! find it an easy matter at any season to finish the final angles at & station in two 
days. ... It is to be understood that an approximate series has previously been selected, the 
platforms built, and the jungle cleared...in the direction of the rays‘ [ 29, 46, 111]. 

Whilst it was generally desirable that the chain of triangulation should be as 
straight as possible, with one flank following a particular meridian or parallel, 
this was “not a primary object". Symmetry of figures was of far greater import- 
ance—no angle less than 30? [ rv, 76; v, 102]. 
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Btations...ehould generally be on the highest pointe, but as these are sometimes inaccessible 
it may be necessary to sdopt slower point. Aboveall things it is desirable that the view sbould 
be unobstructed on al! sides. ... When a lower point is selected...care must be taken that on 
neither side is the ray obstructed from any higher pointe which may eventually, either in your 
own series or in one...to the east or west, ... form...a principa! station [ 61 J. 

The selection of stations being one of the most important parts in a geodetical series, and 
very various in respect to the difficulties which it presente, ... the entire responsibility of their 
elegibility rests with the person who conducts the series!. 

Unfortunate instances of insufficient recconnaissance having occurred in other 
parties [ 26, 61 ], the Surveyor General issued two long circulars dealing with all aspects 
of the field work of a triangulation party. He pointed out the dangers of loca) 
attraction and of Jateral refraction affecting grazing rays ; 

In order that the observed azimuth mey be as free as possible from those errors which are 
caused by local attraction, it is desirable that no great mass of high mountains should stand 
either east or west of the station of observation, nor be so situated...that the portion of resolved 
attraction in the direction of the parallel] should &mount to a sensible quantity. 

In choosing stations it is proper to &void intermediate obstacles situated on or close to the 
ray, because the ray will certainly be deflected by the vapours which rise from the sloping 
ground, whereby the observations...will be more or less affected by lateral refraction. 


Regarding the shape of triangles he laid down that 
triangles selected should be symmetrical, that is, as nearly equilatera) as possible, ... but... 
the rule in practice is to admit of no angle under 30° or above 90°. This rule applies to sll 


triangles which compose s series, ... but in the case of secondary triangles which do not form 
part of a Jong series wider limits are admissible [ 1v, 76; v, 101 J. ... 
In the case of a quadrilateral, ... the best condition...is when...no angle wil] be much above 


90? and much less than 45°. Quadrilaterals are inadmissible...where towers are required to 
surmount the earth’s curvature. In sl such cases the hexagon is the proper figure for 
triangulations of the first order, and single triangles for those of the 2nd and lower orders. 

A series should consist of triangles as large as the features of the country admit of. ... 
The probability of accumulation [ of errors] will be least when triangles are large. In hilly 
countries 20 to 30 miles is a convenient distance for principal stations, and such distances can 
usually be observed by means of heliotropes and Argand lamps. Where hills are...table- 
topped...it may be requisite to shorten the sides to Jess than 20 miles. ... An open country with 
detached peaks may frequently afford distances of 30 to 40 miles. In a level country such as 
Bengal, ten-mile sides are the most favourable, and the limit...8 to 15 miles?. 

He was shocked to find that Armstrong had included an angle of Jess than the 
regulation 30° in his break-out for the Jogi-Tila Series [ 52 ]; 

It is not without considerable reluctance that I contemplate the admission of an angle of 
27° under any circumstances. Laxity in matters of symmetry is an intolerable evil, and the 
selection as it now stands can only be condemned as unskilful and injudicious. If the tower 
at Gour Station had not been built I should have at once rejected the point?. 

In a letter written to Haig shortly before his retirement, Waugh gives his views 
on the extension of the Khanpisura principal series towards Mangalore ; 

The Mangalore series should consist of well-conditioned polygons. In former days, when 
the Khanpisura series was carried on, a mixed system was admitted, polygons and quadri- 
laterals being introduced where convenient. ... As a chain cannot be stronger than ita weakest 
link ; if a single triangle be admitted into a double series, it must weaken the series at that 
point. This...does not preclude the introduction of polygons and quadrilaterals to strengthen 
a part...that loca] circumstances render weak. ... 

A flat country with towers, and grazing rays over table-topped bills, are unfavourable. 
Rays-crossing large rivers, swamps and arms of the sea, sre also unfavourable, as are likewise 
sandy wastes, and tracte like the Runn, Such unfavourable spaces are sometimes unavoidable. 
It clearly would be no violation of principle to traverse such tracts with a double series, and 
favoursble parte with single series. ... The chief advantage of a double series is not so much 
superior accuracy, ... but tbe check on the work st each stage of ite progress, and the means 
it affords of detecting an error. ... All important series are now made double throughout, where 
the nature of the country admits of it without enhancing the cost too much‘, 


? DDn. 600 (194) 8G. to Coast Series, 1-9-45. Roorkee Papers, cir (309 ). *DDn 60) (1); 1803 
& 600 (45); DO, 22-2-54. *DDn 723 (54), BG. to Walker, 8-3-54 ; smallest angle in fna! lay-out, 
30° 3’. * DD». 709 ( 426), 20-11-60. s. 


Ray-TRACES 103 


Everest’s system of ray-trace traverse was still the surest way of laying down 
triangles across flat country where visiblity was obstructed by buildings and trees. 
A perambulator traverse was run on a suitable bearing from the initial station 
till a site was found suitable for the second station. The mutual bearing betweon 
the two stations was then computed and located on the ground by offset from the 
measured line. Everest had adapted this system for the survey of detail along the 
line between two known stations [1v, 80-1 ]. An example of such valuable map- 
ping material is found in a “Route Survey made for the purpose of selecting the 
principal stations of the Karara Series, soason 1844/45”! [ x19, 184, 314 n.5]. 

Armstrong preferred minor triangles to the quicker perambulator traverse ; 

In 1835-36, when the Ranghir Series emerged into the plains and ray-clearing was quite ` 
a novel undertaking, the projection was made...from route survey if the blue light burned at 
the station to be cut was not visible when elevated some 30 or 40 feet above the pillar. The 
distances...were seldom short of 17 miles. ... By route survey the deviation from the correct 
line was...about two or three minutes...and therefore.. -I invariably had a scaffold about midway 
to observe the deviation right or left, and then corrected the alignment. 

In the Karara series last year..the data obtained by perambulator work could not be 
depended upon within two or three minutes, and sometimes more. ... This season the data 
were drawn from minor triangulation, and, therefore, free from all objections relating to 
inequalities of surface. ... With such data the alignment must necessarily come correct at 
least within a minute of tbe true line, and...will not give & deviation of more than 18 feet &t the 
point of connection. ... 

Minor triangulation...is the most correct, the most valuable. It has a fourfold advantage 
over the other plan. It gives you a double line of stations by which every village within a 
mile of the flanks is laid down. ... It is executed in nearly as much time as the route survey, 
and it gives a correct data for clearing rays®. 

In 1851, John Rossenrode was specially transferred to the Bombay party to 
help Rivers in laying out the Abu series through the Gujarat plains [57]. The 
Surveyor General had pointed out that 
the general conduct of the work in a level country requires even greater attention to division 
of labour and systematic arrangement than in a hilly tract. The approximate series must be 
laid out completely. Several of the towers must be finished near the commencement of the 
series, and the others must be in rapid progress, ... whilst the ray-clearing also must be in the 
game state of forwardness before the final observations should be commenced. ... 

The best plan...is for the officer in charge to choose all the stations himself, assisted at 
starting by one of his subordinates, leaving one assistant to built towers and another to clesr 
up the rays, data for which...will be supplied from the ray-trace surveys. ... 

A ray-trace of 10 to 14 miles may be traced, and site for a tower chosen, in one day but, 
with other...mattera to be attended to, ... the time occupied in selecting & station may be 
estimated at 2 or 3 days, so that 10 or 15 single triangles may be laid out in a month’. 

Rivers could make little from his ray-traces, 
the country being occasionally cut up with nullas, or from the angles not having been observed 
with sufficient care. The lines first cut have invariably required to be attended to, causing 
great time and expense and double the injury to the trees*. ... 

The lines...from the ray-trace surveys were far from true, none indeed of...have been at all 
satisfactory. I despatched Mr. Da Costa to resurvey one of the lines and took another by 
myself, and having cleared the trees by the line obtained from the latter, Y at Jength completed 
those final angles. ... Here also the line...that had been cut differed considerably from the 
true line. . 

I closed the geason's work...on the 18th April. The amount of work has not been as much 
as the opening of the season promised, as I could easily have completed the three hexagons 
but for the unsatisfactory result of the ray-traces, generally entailing a second survey, and 
cutting as well as double the injury to the trees® [ 57]. 

. On the Orissa Coast Clarkson found that 
the Hidglee District is so intersected with rivers, deep muddy streams and canals, and more- 
over abounds with swamp and miry ground,... that it has been found impossible to use a 


Tray trace Karara Series, malo. 33 (37); JO Cat. (42); cf. DDn. 499 (75-6), SG. instins. to Logan, 
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perambulator. ... On thie account, as well ns the difficulty in moving over tha erook which 
come under the influence of tho tides, the systom of ray-tracing was laid aside [ 25). 


For ‘work through the Gorakhpur tarai the Surveyor Genera) advisod 


Lo an 
“to carry 8 route survey in advance to explore tho intended eite, so that if uu 
mound:or high ground lies near the required spot it may be taken advantngo of, 
and if any marsh or low ground exists it mny be avoided”. He advisod him to iun 
compass traverses along forest tracke ; 

You will be able to select any point to less than half a mile of its true position, add von 
can then cut up a narrow rey, find the error, and then lny off the true ray. This...witl i 
occupy more time, or cost more money, than weaffolding. ... If the country it doud faolit 
would suffice to lay off the angles you want snd cut up the rays, placing the towe! nt thu 
of junction. But...you might fall into tanks, marshes, 
some spots better than others for sites of towers. , l l 

If there be no path, ... then...cut a narrow straight line in the required dirootlon, ond 
after proceeding the distance required you may be able to select a 5 


pot either on tho Hno, or 
an exploration to the right or left will point out the most eligible spot. 


He suggested that the surveyor might often find it useful to raise his instrumont 
or a heliotrope on a tree stump or low scaffold at somo intermediate point [ 198 J*. 

On the Maluncha Series Walker found subtense measurement to à bamboo rod 
gave botter results than perambulator measurement, owing to “the ver 


: ry undulating 

nature of the country, ... intersected by numerous jheels, nullahs, and rivers" [14 F. 
In 1850 the Surveyor General issued a note of “Instructions for selecting Great 

'Trigonometrical Stations in a leve) country, and Rules for clearing the Raya, 

The groat triangles should always be designed beforehand on a chart, and stations oan 
generally be selected within s mile of the proposed spot. e Eleven mile sides aro bont Ruited 
to a country perfectly flat, and the extreme limits of ten miles on the one hand nnd 13 on the 
other should not be departed from unless large mounds are avsilable. -. Sides of 22 whos and 
upwards have been taken with blue lights but the observations are far from entinfuotory. 
The delay is enormous, and the anxiety heart-breaking [ 101 J. : 

The large size of his triangles had been the main cause of Everest’s troub 
carrying the Great Arc across the Jumna valley [zv, 26-36 }. Waugh con 

When the accuracy of the ray-trace is doubtful, either a minor series must b 
bo get s better determination, or the ray deduced from the route may 
out. -For this purpose flags must be planted in the line by means of a teleecopo of tho small 
theodolite, taking care merely to lop off such branches as impede vision, and nevor to out 
down any tree unless its trunk stands in the Jine. The ray having thus been carried Opproxi- 
mately from one tower site to the other the error will become known, and the flags may 
shifted in proportion to their distances. ~.. : 

Flag staves for ray-traces are usually made of stout straight bamboos, 30 to 40 foot high, 
planted perfectly perpendicular, and supported by 4 stay ropes. ... f , 

Formerly it was the practice...to use scaffolds from 50 to 80 fect high, with & central frolnted 

st for the theodolite, and blue lights were burned on masts 100 to 130 feet high at thn opposite 
Bids of the ray. ... To raise scaffolds and masts to so great a height in the junglen roquires 
x uch ingenuity and enterprise, while the taking of observations on a dark night from n rhokety 
framework of bamboos 80 feet high was no small trial of a man's nerves. 

When working through the tarai foreste the surveyor should decide on the bouring most 
suitable for his new station, and then open a very narrow gap through the undergrowt}, and 
forest. ... He will carry en alignment of flags placed at short intervals apart through the 
forest until he has attained the proposed distance as indicated by perambulator, after which 
the surveyor will make a reconnaissance round the spot to ascertain the best site. 

If no better ground presente itself, the approximate rey will stand good, and the 

uires to be enlarged. ... A similar ray must be carried up from tbe other fixed 
req themeeting of the two lines will indicate...where the tower ought to be built. 
ac favourable ground is discovered spart from the first approximate line, 

DA will not destroy the symmetry of the trionglos, then from the spot &olootod there 
us be cut a narrow gap through the forest..until it intersects the first..lino. "heo angle 
m n be observed at the point of junction, and the two distances being Medmurod by 
perazribuletorg. the angle may be computed which the true ray makes with the approximate: 
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In a dense forest 20 woodcutters can cut s narrow gap for alignment 11 or 12 miles long 
in 3 days, ... but to clear a final ray of all obstructions will require 40 or 50 woodcutters 3 to 
7 days, according to the size of the trees. ... Trees of 10 feet diameter occupy several days to 
fell and a still longer time to chop down the debris and remove it out of the way. 


Towers: BENGAL 


To bring the-Great Arc across the plains from Delhi to the Siwalike, Everest 
bad built fourteen masonry towers about fifty feet high, which are still standing 
[1v, 82-3; pl. 5]. Some of them were revisited in 1866 [1v, 41 n.3; V, 150]; ` 

The masonry of the tower [ Godhna, rv, pl. 4 ] was as good as, or better than, when it was 
built, but most of the timber was eaten away or destroyed. These towers...were built up 
pucks, very strong and massive, and generally in three stories, and have...lasted uncommonly 
wel. It is but natural that sll unprotected timber should have rotted sway. ... The whole of 
the old wooden platforms at the top...were...almost entirely destroyed by weather and insecta. 
The roof, ... consisting of a lime-flooring placed on small rafters supported by two massive 
stone beams on which the pillar for the instrument rests, appeared to be in good order!. 

Cheaper towere had to be used elsewbere, tho essentials being—command of 
clear view to other stations—solid support for the instrument, isolated from the 
observer’s platform—facility for centering the instrument precisely over one mark 
at the top of the tower and a second at ground level. The lower mark was cut 
into solid rock or on a large stone firmly embedded. 

Each tower had to be sited to conform to a symmetrical Jay-out of triangles 
and, so far as possible, clear of danger from flood and erosion. Height was cal- 
culated to allow for curvature of the earth and command over buildings and trees. 

Construction had to be sound enough to last through the two or more monsoon 
seasons that might elapse before final observations were completed. As there was 
danger that towers higher than thirty or forty feet might settle out of tbe vertical, 
it was considered unwise to take observations within three or four months of con- 
struction. It was accepted, however, that when a tower eventually disintegrated 
the debris would furm ample protection to the lower markstone, and provide a 
suitable point for future connection and identification [ 108 ]. 

Except in the hills and uplands of central India, there was bardly any area 
where towers were not found necessary. Waugh’s surveyors had to devote much 
time and thought to their design and construction on their many lines that crossed 
the Ganges valley—skirted the foothills of Kumaun and Nepil—and traversed 
the Brahmaputra into Assam. From Calcutta southwards the East Coast series 
lay through the heart-breaking swamps and plains of Orissa for more than two 
hundred miles with hardly a hillock to help. There was no escape from tower- 
building when move was made to the Punjab, Sind, and the Indus valley?. 

In his instructions for the Karara series shortly after he became Surveyor 
General, Waugh describes the type of tower he favoured ; 

The tower is constructed of unburned bricks with the exception of the central core or pier 
which is of masonry, isolated from the external portion...so as to furnish an independent 
support for the instrument. The platform is from 16 to 18 feet in diameter, and the dimensions 
at the base are increased in proportion to the height. ... i 

The ascent is...by a circular flight of steps 4 ft. broad, each step having a tread of 8 inches 
to a rise of 6 inches. These must be built at the same time with the tower and connected 
therewith, ... otherwise the staircase will bo liable to separate. ... 

The height required for the tower is best determined by observation, but...may be deduced 
from the curvature of the earth's surface’, ... reduced by the altitude, if any, of the site sbove 
the general level, and increased by the height of any intervening obstacles. ... The line ef 

_vimon...ahould pass about 5 or 6 feet above the ground in the centre of the ray. ... 

Tbe central pier of masonry...should have a diameter at base in proportion to the height, x 

and the diameter at top...limited to the dimensions of the stand [ of the instrument J. ... 


l 1from Trotter, 27-9-8686 ; GR Trig. 1885-6. GTS. vu, Intro. (12-6). tht. in ft. = 
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The depth of foundation is necessarily dependent on... height of the tower and the nature 
of the soil ... For towers of 20 to 25 feet a footing of two feet is usual for the central pier. 
The mud tower, having a broad base, seldom requires more than 6 inches or one foot. ... In 
Jands...subject to inundation...in the rainy season, it will be advisable to construct the founda- 
tions and plinth of burned brick. ... In the event of water insinuating itself between the 
masonry pillar and the mud tower, the latter would inevitably burst, and...it is usual to cover 
the whole terreplein of the tower with terrace plsister’. 

For raising the large theodolites Waugh recommended straight ramps at least 
six feet wide, constructed of stone and timber ; 

The strength of the ramp should slways be first tested by making 16 or 20 men march up 
and down it. ... In.case of a storm the instrument could be boxed and taken down as rapidly 
as if it were not elevated on a tower’. 

Towers that were to be revisited after the rains required 
a strong thatch over the tower and upon the stairs, together with mats...upon the wall...[ as ] 
protection against the direct effecta of rain. ... Two men should be left in charge of each tower 
to protect the chappers from mischievous violation, and repair them if necessary. One of these 
men ought to visit once a month the headquarters of the party for...receiving pay [and j 
reporting the state of the towers?. x 

Further instructions followed in a circular letter of 1850 ; 

Square towers have within the last few years been introduced. .. When the tower is 
square the stair...enables the boxes of the Jarge theodolite to be carried up on the bamboo poles 
instead of their having to be removed from the box when taken up a circular one. ... 

It is not essential to cover the upper surface of the tower and pillar with lime plaister...as 

it always cracks. A much better plan is to cover the whole of the upper surface of the pillar 
and tower with loose earth to the depth of two feet in the centre, which fills up the cracks, and 
at the same time protecte the top of the pillar and the markstone. ... 

The isolated pillars...are liable to deflect very considerably from the perpendicular, whereby 
the..upper mark cannot be relied on [ 19, 42]. ... If some of the observations are taken 
before, and some after, settlement, ... very injurious effects may be anticipated. 

We may now sum up...regarding the several kinds of towers which have been used. ... 

ist. Isolated pillars and scaffodls are failures owing to their oscillating with the wind. ... 

2nd. Hollow towers with pillara resting on cross beams and a boarded platform, similar 
to the plan given in Col. Everest’s work, have succeeded well [ rv, 82 ]. . The mark being on 
the ground cannot be deflected and is easily referred to. Altho’ the isolation of the instrument 
is not theoretically perfect...no evil results have been observed. ... 

The Barrackpore base-line towers are 75 feet high, and the towers of the Great Arc were 
chiefly 50 and 60 feet. Col. Everest used stone cross beams, and the total expenses of his 
towers were 2,000 and 3,000 Rs. each [ rv, 94, 83 ]. The towers of the Calcutta Meridional 
series cost about 300 Rs. on an average, but wooden beams were used [ 108 J. 

To avoid the risk...of craning up the instrument, the solid tower was introduced by Captain 
Renny-Tailyour in 1835-6. These were originally built of mud...and cost about Rs. & per foot 
of height. ... Afterwards internal isolated pillars were added, the expense rising to 6 or 7 Rs. 
per foot vertical. After a short trial it was found necessary to add buttresses. These towers 
were...very convenient. ... The instrument could be put up...the moment it arrived. ... 

The stability of the upper marks cannot be trusted, consequently where solid towers have 
been built, external marks should be added as a test of deflection, but for new towers the means 
should be given for referring directly to the under-mark by a perforated pillar and vault. This 
vault must be closed on leaviug the station [ 41, 109 É. 

To provide against the vibration of a high central masonry pillar, Waugh 
advocated all-round support for part of its height by a mound of earth and brushwood, 
the observer working from a wooden scaffold [ 108 J. To provide against destruction 
of the- upper markstone, he recommended the insertion of an intermediate mark 
some six feet below the top of the pillar, and the removal of tbe lower part of the 
ramp or steps after observationt. He stressed the importance of 
inserting the markstones in due vertical correspondence. ... Common workmen wil! make an 
error of a foot between the upper and lower mark. I always entrust this duty to a Sub. Assis- 
tant or to a carpenter whom I had trained to habite of accuracy. 


1 DDn. 598 ( 32), EG. to Bbortrede, 19-1243. — *DDn. 499 ( 168-70), BG, to R. J. Walker, 29-846. 
* chappar = sloping tbatcb; DDn. 498 (8), DO., 184—44. — * Merdl. Arc, m, pl. 25. — *DDn. 598 ( 36-44), 
oL. June 1850. *DDn. 496 (228), BG. to Logan, 6-11-48. 
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Captain Renny...caused a markstone to be buried in the foundation and four markstones 
to be buried in the ground exterior to the intended structure, so that cross threads stretched 
between the latter corresponded with the centre mark. The upper mark was afterwards 
placed by himself or assistants by reference to the exterior marks, using plumblines. ... 

On the Ranghir series I had a hollow tube in the pillar which admitted of direct reference to 
the mark at the base ; side arches [ were ] also furnished to admit light and clean the mark!. 


In 1870 General Walker reviowed the developments of tower design ; 

In course of time it was ascertained that a tower with a solid central pillar was not...per- 
fect. ... The pillar was found to be liable to settle to one side. ... The settlement commonly 
occurred during the monsoon...when the ground round the base of a tower is generally flooded 
with water. ... For some time the evil was not suspected because...the structures were fashioned 
rudely and irregularly by common...artificers, and there was always a doubt whether a 
deviation...was due to actual deflection or to the crooked eyes of the builders. 

It was guarded against...by making the pillars hollow instead of solid, with & vertical shaft 
running through them down which the markstone—now placed at the ground level instead of 
on the top of the pillar— ... could be seen from above and plumbed over. A passage through 
the base of the tower gives access and light to the markstone. This arrangement wag intro- 
duced by Colonel Waugh about the year 1852, and has been attended with excellent results. 

In portions of lower Bengal, which are always damp and humid, and liable to heavy falls 
of rain during the working season [ 463 n.3 ], it has occasionally been found necessary revert 
to Colonel Everest's form of a hollow rectangular tower built of masonry. ... 

In other parts of Bengal bamboos have been plentiful, whilst burnt bricks have been difficult 
to procure. ... Bricks have, therefore, only been obtained in sufficient quantities for...tbe 
pillar, and the surrounding platform has been fabricated of.bamboos and matting. 

In the drier climates of the Punjab and the North-West Provinces the platform is usually 
built of sun-dried bricks moulded on the spot, and occasionally clods of earth, faggots of wood, 
or any other materials which were serviceable and handy have been employed. 

Various types of towers had been used on the North-East Quadrilateral, mostly 
with unskilled labour and the strictest economy ; 

On the Budhon Series solid earthen towers were erected, each with a hollow core of masonry 
in its centre, from 1 foot to 18 inches in diameter, to admit of plumbing over a mark at the 
ground level, to which access was obtained through a vaulted passage. After a time...the 
hollow core gave place to & solid core. 

On the Ranghir Series perforated pillars were built, around which temporary platforms 
were erected on posta at the time of observation. These pillars were found to oscillate with 
tho wind ; thus the arrangement was disapproved of, and it does not seem to have been adopted 
on any other series. It was, however, introduced several years afterwards in the modern 
triangulation, ... but with the precaution of constructiong walls of bamboos and matting 
round the posts...to protect the pillars from the wind? 

On the closing of the North-East Longitudinal with the Calcutta meridional 
series “a much UE linear closing error was found than had been met with on any 
previous occasion". This was traced to the deflection of several towers near the 
junction which were proved to have deflected several inches, probably as the result 
of water penetrating into thoir foundations [ 19, 30, 106 J. 

For many years this evil was not suspected, ... but eventually the magnitudes of the clos. 
ing errors...as compared with triangulation carried over the hill stations made it only too 
evident that deflections must have occurred at some of the towers. ... 

This tondency to deflection Jed to the introduction...of towers with central masonry pillars, 
perforated vertically, and having vaulted passages leading to the ground level markstone. 
Owing to this distrust of the towers and the inferiority of the instruments used, 
“the final reduction of the North-East Quadrilateral was eet aside to be takon up 
after the completion of” that of the two adjacent Quadrilaterals [ 21 J^. 


-Along the ill-definod banks of constantly shifting rivers many towers were 
washed away before they could be used, and many were the complaints of revenue 
surveyors who vainly searched some years later, but, writes Waugh, it was unfair 
to blame the Great Trigonometrical Survey when the country 
is altogether flat and subject to widespread inundation, as well as to shiftings of the river. ... 


1DDn. 492 (130-9), SG. to R.J. Walker, 28-9-4868. 'GTS.n(40;pl.2);vu(13)  ?GTS. vi 
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There can be no perinanonce where natural Jaws have ordained that the ground should be ever 

changing, end to complain of the Jose of stations so situated is to quarrel with nature herself. 

Permanent towers could not be provided just to please the revenue surveyors; 
Permanence could only have been secured by strong masonry towers Buch as were used on 


the Great Arc. ... Tower sites and siation marks would always be found, and thus give 
permanent marks...for the revenue survey, and in case of the azimuth being required it could 
always be determined by ray-trace without using the towers. ... Colonel Everest...Jaid it down... 


that the elevated towers wore only required for the continuous triangulation, and after this was 
established the towers might be removed or s)lowed to fall, because ull the objects of detail 
measurement might be secured by reference to the ground marks [ 105 }. .. 

For the Calcutta Meridional series the number of towers...was 48, which would have cost 
96,000 rupees if the permsnence...had been made a principal object, whereas the actual cost 
was about 12,000 rupees. ... The towers of themselves have done their duty when the triangula- 
tion is finished and has closed satisfactorily [ 106 P.. 


Towers: East Coast 


The erection of satisfactory towers across the low, flat, congested country south 
of Calcutta was a main problem of the Coast Series for several seasons. Several 
of the old towers of the Calcutta Longitudinal were brought into uso [ 24 J; 

The platforms, Jadders, and other woodwork are more or lees rotten, but the towers them- 
selves appear to be uninjured. The tower at Dilakoss is an old semaphore tower, as is also the 
tower at Nibria [ rr, 264]. The towers at the base and at Bola are hollow square towors built 
purposely for the Great Trigonometrical Survey’. 

At...stationr selected this senson...I have adopted the. square hollow tower, but in the low 
marshy country on both sides of the Hooghly south of Calcutta the cost of materials for building 
is very great—the expense of carrying them enormous—not to mention the labour and dif culty 
of transporting heavy materials through a swamp, for the most part too wet for cattle, and too 
dry to admit the smallest boat to float? 

During season 1847-8 
Mr. James was detached with carpenters and bricklayers to make the necessary alterations in 
the platforms of the old towers at the north end of the base, Dilakos, Banibori ( built in the 
season 1846-7 ), and at Nibria, executing at the same time such repairs as were needful to the 
ladders and other woodwork, and at the latter place putting up a new platform, the old one 
being much decayed and unsafef. 

Waugh preferred earthen mounds to Hill'e wooden scaffolds [ 23 ]. 

The objections to detached pillars with scaffolds are three-fold. Ist. They vibrate with 
the wind. 2nd. They are liable to deflect from the perpendicular. 3rd. ‘The scaffold from 
yielding and straining is liable to come into contact with the pillar. . 

Mounds of earth thrown up round your pillars would form...convenient substitutes for 
towers. ... The most ordinary labourers can throw up a mound, whereas towers require 
brickmakers and layers, ... artizans difficult to procure in the jungles. ... If the mound and 
pillar be resorted to, thelatter must be isolated for at least six feet. from the summit. ... A well 
of wattle composed of poles 4nd brushwood interlaced might be sufficient to relieve the upper 
part of the pillar from lateral pressure and...vibration from the tread of observers. ... 

Never, under any circumstances, ... use a pillar without buttressing it with a mound to 
at least one half its height. ... In almost every case the pillars used in the Upper Provinces 
were found to deviate from the perpendicular. ... The best plan is to bury four external marks 
stones beyond the base of the mound, and duly corresponding with the lower central mark. 
The upper mark can then be examined...after allowing time for settlement [ 106 J*. 

During season 1848-9, writes Hill, 
the tqwers progressed with considerable celerity, and although in some instances, owing 
to the quantity of salt in the soil rendering it unfit for bricks, ... part of the buildings fell and 
retarded the builders. ... In many cases the soil near the sites of the towers was either so sandy, 
or more frequently so deeply impregnated with salt, as to be totally unfit for making bricks. ... 
From scarcity of fuel for...burning them, kiln-burnt. bricks cost considerable more than usual. 
Lime also is exceedingly scarce, and...had to be transported...from a considerable distance. ... 


1DDn. 478 (7), SG. to DSG., 28-68-50. 1 Report on these towers, 1-6-68, DDn. 159 (91-103). 
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8G. to Hill, 7-9—48. 


Towers: East Coast 109 


It has been found...necessary to increase the width of the stairs leading to the summit of 
the towers to...carry up the body of the 24-inch theodolite!. 

After Hill's departure and until Peyton took over in 1852 progress was frequently 
held up by the towers being badly sited, though Waugh did not agree with all of 
Strange's criticisms [ 26 ] ; 

Solid towers have been used...on other series with complete success, being built according 
to the principles of their original inventor [ Renny ]. It does not follow...that if solid towers 
are carefully constructed and the upper mark scrupulously fixed, as it used formerly to be, 
that the result will be want of integrity. Finding, however, that...there was no certainty of 
an adherence to true engineering principles, ... I ordered the solid system...to be discontinued. 

That it was adopted and persevered in on the Coast Series is no doubt a matter of...regret, 
but the repetition of angles and the test azimuths...afford satisfactory evidence of the excellence 
of the tower building. ... When the work comes to be finally tested by a measured base...it 
will be seen whether there is any reason to doubt the integrity of the stations. ... The only 
way to avoid uncertainty is to adopt perforated towers [ 107 P. 


Towprs :Inpus VALLEY 


In the long stretch of eight degrees covered by the Great Longitudinal series 
to the borders of Sind, towers had been required at two etations only, and Strange 
had been greatly relieved to learn from Rossenrode that none would be required in 
crossing the “little desert" [39-40]. The plains of lower Sind and the passage of 
the Indus were another matter, and called for eleven towers of heights from 15 to 
40 feet. When the Surveyor General found an unwelcome discrepancy between 
the measured length of the Karachi base and the length computed by triangu- 
lation, he accepted the suggestion that this might have been due to uneven settle- 
ment of some of the central pillars, which had been built on artificial mounds 
with insufficient foundations [1v, 82-3; v, 42 P. To ensure that there should be 
no such cause for anxiety on the Great Indus series, he advised Tennant to build all 
his pillars with a vertical passage, or perforation, from base to summit [ 107, 110 ]. 

In the year 1850, anticipating the requirements...in the desert of Sind, I issued elaborate 
instructions for building trigonometrical station towers [ 106]. ... Instead of laying down a 
single regulation plan to be followed without discrimination, ...I gave an account of every 
experiment which had been tried, with the advantages or disadvantages which had been 
ascertained, ... "but for new towers the means should be given for referring directly to the 
under-mark by a perforated pillar and vault" ( 106, 110, 112]. ... 

The infinite variety of circumstances to which we are Liable...may...warrant occasional 
deviations in special cases. ... It is not desirable to exclude the free exercise of judgement 
and skil on the part of scientific officers. ... No man with any pretensions to science can at 
any time say that the limits of perfectibility have been attained. 

The qualities required in a trigonometrical station are; Ist. Perfect steadiness and isola- 
tion of the instrament. 2nd. Indelibility and invariability of position in the mark. 3rd. 
Safety of the instrument. 4th. Facility of construction or economy of time. 65th. Economy 
ofexpense. 6th. Convenience of access. Perfection in all of them is not likely to be obtained 
simultaneously. ... . 

The Great Indus Series is a work of the first order. ... All the pains taken to observe angles 
to tenths of seconds, and obtain results defined in accuracy by fractions of an inch to the mile, 
would be utterly thrown away if settlements took place to the extent of 1 foot deviation in 
your marks, equivalent to 3 or 4 seconds in your angles. ... 

I would recommend that where solid towers have been already erected exterior marks of 
reference should be fixed, ... and that the perforated tower should have a fair trial in future. ... 

- An important alteration has been introduce in the method of referring to the lower mark. ... 
The lower markstone, instead of being fixed by the builder, is left for the observer to insert. 
The builder fixes a plug of hard wood securely into the aperture at the summit. This plug 
bas a fine hole drilled through it, small at the upper surface, say half an inch in thickness, and 
wider below. The signals are centered over this dot under which the observer afterwards 
fixes the lower mark by means of a heavy plummet or look-down telescope [ 106]. ... 
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The enxiety to carry out the theory of isolation...has led to the practice of building e 
pillar for the instrument separate from the tower from the foundation, but the diameter... 
too small for stability. Hence, unless the isolating cavity is filled up with sand, the pill: i is 
liable to deflect. Sand...destroys the communication of forces calculated to disturb...the pillar; 

- at the same time it affords that firm lateral support...to prevent unequal settlement}. ... 

All the advantages of isolation can be practically secured by an annular vacuity of only 
6 feet deep, to be filled with sand. The instrument shall..stand independent of the tread to 
persons on the tower, as...tested by...level and telescope. The level should not exhibit vibra- 
tion, far Jess deflection, when two or three persons walk with heavy tread round the instrument., 
nor should the telescope when pointed on a fixed mark exhibit either tremor or deflection... 
when two or three persons stand first on one side, and then on the other. . 

Mr. Logan last year made his pillars 74 feet square at base, and diameter at summit of 
only 31 feet, the height averaging about 30 feet. He carried his masonry up square and per- 
pendicular, the...batter being provided for by offsets at intervals. The upper 6 feet consisted 
of a round pillar isolated by an annular well. 

The vault giving access to the lower mark was to bo filled up by the last signallers 
using the tower ; 

If a perforated tower falls, that...cannot effect the mark on the ground, over which the 
debris will form a protecting annulus. If mischievous persons attack a perforated tower, the 
mark on the ground is not readily accessible because the vaulted passages are closed up. It 
is usual to cover the top of every tower—when it is left—with a mound of earth, and to cut 
away the ramp. All reasonable risk of mischief...might be effectually prevented by burying 
8 lower markstone below the one on the surface?. 

Waugh describes in detail the procedure to be followed at a perforated tower ; 

The observer...will open out the vault—plumb the lower mark—and record any deviation 
which may have occurred since the tower was built. From this he can infer whether the stab- 
ility of the upper mark can be trusted for the short remaining period required. 

He will then efface the builder’s lower mark, and engrave a permanent lower mark corres- 
ponding to the mark used by the signaller. If the stability of the tower can be relied on, the 
vault may now be closed up finally, otherwise there is no alternative but to centre both instru- 
ment and signal rigorously by the lower mark, using no intermediate plug whatever’. 


In May 1855 Tennant’s assistant, Burt, came in from revising the lay-out of 
tower stations which Rossenrode had prepared two’ years earlier [ 45-6, 100] ; 

He...had been much delayed by the rain, and & large number of kutcba bricks were des- 
troyed. The masons have been very scarce, and few towers have...been got into proper order. ... 
Only three...will not require considerable repair, and two renewal entirely. ... It will be far 
better, and eventually less expensive, to re-select the series beyond...Maru Pir. ... 

The towers at Mir Khan, Hairo, Maru Pir, are rebuilt, and Sabar Khan repaired, ready for 
the next season. ... Mr. Burt has done all that could be expected owing to the great scarcity 
of masons. The Hairo tower... has been the only one which has been built hollow. It was 
found impossible to build that at Mir Khan on this pattern as not a single mason capable of 
turning an arch could be got, ... and no member of the party had eve: seen such a tower. 

May I request the favour of your sending down one or two copies of the Roorkee treatise 
on brick-making and on building’. 

He estimated that about 120 towers would be required between Sukkur and 
Kalabagh, and asked permission to engage a special establishment for the work, to 
include 6 bricklayers @ Re. 10, and 6 brickmakers @ Rs. 7 ; 

Inundated as a considerable portion of the country.. ‘generally is, it seems unlikely that 
tower building can be carried on during the season of the river’s flood without injury to the 
health of the men employed, even if it be practicable at all5. 

Work on this section was suspended between 1856 to 1858, and these towers 
were built by Armstrong and Keelan during season 1858-9 [ 48-9]; 

The estimated heights of towers [ writes Waugh].. -are much higher than I should have ex- 
pected. +.. It is bad economy, however, to stint in height. ... It appears to have been a 
jadicious- measure on Mr. Armstrong’s part quartering with his party at Sakar, close to the 
scene of operations. ... Mr. Rossenrode’s towers were considered unsatisfactory by Lieutenant 
Tennant, who was inclined to attribute their failure to...inefficient contractors. If Mr. Armstrong 
employs the contract system the erection of the towers will require strict supervision®. 
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Koolan had many disappointments. reporting on ono occasion that 
a mensengor came in yesterday from the Jampman at H., informing me that the tower at that 
station had conmo down, and the pillar only was found standing. ... The tower came down two 
or. three daya nfter if was completed, and it is hard to say what was the cause, but J... 
believe that no procautions were taken for sinking a proper foundation, ... and further that 
the bricks were mude of the samo sandy soil, or...not aufficiontly dry before being used. It is 
very disheartoning, this oocurring in the middle of the work, and just ss the tower was wanted. 
It took 3, or nearly 3, months to complete it, and it is impossible to say when it will be ready’. 

When he onmo to observe at this tower a fow weeks later 
the rays...had to bo re-cleared...as those cut by Mr. Ryall...were crooked. At the same time 
.Jhbangal Panora nnd Wasand were found to be refraction rays, the former requiring 8 scaffold- 
ing of 26 fect nnd the latter one of 17 feet before vertical observations could be obtained. ... 
It was after much delay I could collect and prepare materials sufficient—...timber, bamboos 
and rope—for so many stations simultaneously. 

The tower stands on low ground snd the rays to the surrounding stations pass either over 
high belts of land or banks of the numerous canals which sbound in the district, and for which 
no provision was made in the height of the towers. 

Walker commonts unkindly that “Mr. Keelan seems to be bilious for he speaks 
of having to cut rays and erect platforms for himself as a hardship ”*. 


TOWERS : PUNJAB 


Scarcity of water was one of tho troubles that cramped the building of towers 
in tbe Punjab. Walker writos to Shelverton who was working on tho approximate 
series for tbe Jogi Tila series ; 

In your selection of stations, ... however, symmetrical a triangle may be, if one of its sta- 
tions falls in the midst of & waste of sand, ... you will not be able to sink & well, and will con- 
sequently be compelled to send some distance for bricks, clay, mortar, and water [ 52-3 ]. ... 

Your every workman must be brought from great distances, and...you will have to make 
arrangements for the carriage of provisions for them as well as for your own people, for which... 
you may have to send thirty or forty miles. ... 

On selecting a favourable position for a station, your first care must be to have a kacha 
well sunk close by. These wells...may...be dug for about Rs. 30. In most cases, therefore, 
it will...be preferable to dig a well than to send a greater distance than one mile for water. 

Be most careful not to choose very long sides unless you have the clearest proof that the 
towers built on them will become mutually visible at minimum refraction. The towers con- 
structed by Dunlop are not, and cannot be made, mutually visible without resorting to the 
extraordinary and expensive process of raising each tower some 50 feet in height?. 

There was trouble on the ray betweon Kathiala and Hela [ 52-3]; Armstrong's 
tower at the former station had collapsed whilst under construction, 
and if it were to be raised more than a very few feot it would inevitably fall down again. That 
at Hila has not met with any such mishap, and the katchn portion is very good and firm. But, 
unfortunately, Mr. Dunlop's endeavours to construct cheap towors led bim into the lamentable 
error of neglecting to base the centra! pucks pillars on good foundations, or indeed to commence 
it at all until the surrounding kutcha walls were raised several feet. He then stretches 2-inch 
planks across the walls and builds the pucks pillar upon the planks, so that the most important 
"portion of the whole structure is the least trustworthy. To raise the Hila tower therefore, it must 
be first pulled down, «nd rebuilt from ite basement [ 52 ]. 


For the Gurhagarh series running south through the Rajputana desert, [ 51]. 
Sbelverton, who bad now had many season's experience, warns his assistant that 
‘our sides should never be shorter than nine miles and seldom exceed eleven. ... Unless your 
tawers stand more thin 50 feet above the surrounding level, and no obstruction intervene, . 
a triangle with sides of 13 miles will only delay the progress of the final observations [ 101 ]. ... 
` > The plan of tower with which you have been provided is...the most economical of any in 
Use with us. The düinonsions...are 24 ft. by 19 ft. at base; 20 ft. by 15 ft. at summit, and 
30 ft. in height. The straight stair five feet...leaves at the summit a landing 5 ft. by 10 ft. for 
the instrument boxes, nnd a platform 15 ft. square for the observatory tent. 
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Tho pucks perforated pillar stands on a plinth seven ft. square, and is generally built up 
to the height of 24 ft. by a succession of 3 cubes. ... The first of these containie the archway... 
for reference to the markstone, and the uppermost, pustids a pillar aix ft. high and 3 ft. in dia- 
meter, with an ennulus of 2 inches which perfecte the isolation of the thoodalite. ... The per- 
foration is a square opening of a foot over the archway, gradually decreasing to a hole six 
inches in diameter at the top of the pillar. 

The materials required for a full tower of such construction are :—sun dried bricks, 12 
inches by 6 by 3, 11,000 —baked bricks...12,000—lime 20 £o 30 maunde. 

Where the sgoil is firm you never need to sink your foundations more than two feet below 
the surface, but on mounds which in this country are the cemeteries of the surrounding villages, 
you xill find superficial digging very dangerous. ... 

If...you engage a staff of six intelligent masons, and then take some pains...to point out 
what is wanted of them, you wil! find that tbey wil! soon understand their work. ... 

When a tower is completed it is best protected from tho effecta of wet weather by ie. 
ing it all round with a cement made of chopped straw snd mud. To preserve tho “terre-plein " 
at the summit, and prevent water from finding ite way in...by the annulus, a mound of loose 
earth with an easy slope to the sides, and similarly plaistered over had been found sufficiont. 

Every full tower shculd be buttressed all round to the height of at least eight feet. with 
clods such as nre used by the villagers...to build up their walls. 


PLATFORMS & MARKS 


The first essentials of every observation station, whether on hilltop or tower, or 

othorwise, was the stability of the instrument and the immobility of the mark over 
which instrument and signals were centred. The mark itself was " 
a dot with a concentric circle, cut on stone by means of a pointed chisel. Ifthe mark can be 
engraved in situstion so much the hetter, otherwise a large stone.—properly marked—ought to 
be buried in the ground. Over this a small platform is raised, on the summit of which another 
markstone is inserted and fixed truly vertical over the lower one. ... Measurements aud obser- 
vations are usually referred to the upper mark, and are so recorded in the angle-book records. 
Bometimes...it is necessary to raise the platform to a considerable height, in which case several 
marketones are...inserted and their relative heights recorded. 

For principal stations it is necessary to make that part of the platform. on which the instru- 
ment rests separate and distinct from that on which the observer and his assistant walk. The 
instrument is then said to be duly isolated. ... The annular space between the observer's stage 
and the central pier should be filled up with gravel or sand, otherwise screws or other parts of 
the apparatus may be lost. 

Besides the uppermost stone it is usual to imbed in the pier three picked flat heavy stones 
for the tripod...to stand upon. These are called feet stones, and they should be duly levelled, 
In localities where the ground is very unsteady, such as deep black cotton soil, 1 have found it 
practicable to steady a theodolite by using pickets 4 or 5 feet Jong, and driving them into the 
ground for the stand...to rest upon. 

As soon as all the observations have been taken at any station, and it has bcen observed 
from al! the corresponding stations, it is no longer required for the purposes of the trigonometri- 
cal survey, and it should have a pile of stones, with a pole and brush erected over it in order that 
it may be visible and useful to the detail survey "ors*. 

Strange had the pillar built of stone in lime mortar [ 27 ], and 
the platform...oriented so that the observatory tent may always be pitched with the slit...con- 
forming to the meridian. The platform is to be never Jess than 16 feet square. This admits 
of room nli round the tent for the man employed in flashing out the signals. 

The upper markstone is merely a convenience obtained at some risk of error, unless the 
greatest care be taken in fixing it vertically over the lowest mark, and in ascertaining the dis- 
tance between the two. ... The lowest mark alone constitutes the true station?. 

Wangh noted that Colonel Everest and Captain Jacob both 
advocated dry stone masonry. 1 have seen some beautiful specimens of these. ... The uso of... 
stones with mud cement has been very generally condemned, ... but the great principle is 
isolation. If that be rigorously carried out, defects in other parts will be less influential. 
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The practice of building platforms during the progress of the work is in itsolf, however, & 
fertile element of evil. ... Al] construction processes...are more or less liable to settlement. ... 
After a long Japse of time, if a platform looks sound, and there is no apparent cause to doubt 
ita stability and steadiness, a judicious geodesist would not disturb the upper mark. ... If he . 
was compelled to disturb that mark for the purpose of reconstructing the platform, and found 
a want of identity between the upper and lower marks, he would adopt the latter. 

I cannot understand how the duty of building platforms got divorced from the approximate 
series. That undertaking always included al! preparative arrangements whatever [ 99 J!. 

Robinson found that one of the principal stations of the North West Lon gitudinal 
series on the Ravi River had been tampered with [ 210, 469-70 J; 

At Pagwansir I was delayed 5 days. Some fool or scoundrel had dug up and arid off 
the markstone. Fortunately I found the lower markstone correct and firmly bedded, snd as 
I bad to rebuild the station, I took advantage of the opportunity to raise the whole eight 
feot higher. ... Platform isolated?, 

Important stations were usually handed over to the civil authorities when all 
connections had been completed, and the Surveyor General directed Renny to see 
to the “preservation of the observatory and station of Kalianpur" when starting 
the Great Longitudinal series [ 1v, 98; v, 98]. Renny «duly reported that 
as regards the observatory and adjoining building, all the woodwork of the doors, windows, and 
meridional aperture, has been deposited inside the buildings, and the apertures closed up with 
stone and mortar. ... The meridional aperture in the roof has been closed in with sandstone 
slabs. The upper half of the steps...leading to the roof...has also been deposited inside the 
observatory, but the wood is:..unsafe for future use. 

The station marks on the platform and meridian pillars have been covered over by domes 
of masonry, with a hollow space round the marks to admit of their being again available. ... 

A paper written in English, Persian, and Mahratta, explanatory of the object of the obser- 
vatory is placed inside on the pillar, and a similar document enclosed within a bottle lies under 
the dome of the station platform. ... The guard furnished by the Nawab of Tonk...was 
removed...on the 25th of November last, ... the day after my arrival’ [ 469 }. 

In 1866 it was ordered that all stations of the Great Trigonometrical Survey 
should be placed under the official protection of district magistrates, and visited 
periodically. Reports on their condition were to be submitted annually to the 
Superintendent Trigonometrical Survey*. In pursuance of this order a revenue 
assistant® was specially deputed to give suitable protection to the markstones of 48 
tower station of the meridional] series falling in the North-Western Provinces, and 
hand them over to village authorities. Similar arrangements were carried out in 
other parts of India*. 
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porience, good judgement, and adaptibility to local conditions, and was essential 

to the execution of the final observations. Nothing whatever could be left to 
chance [26, 100]. Though these final observations were invariably undertaken 
by the officer in charge of the survey yet they were by comparison 8 mechanical pro- 
cers, requiring tho most scrupulous attention to minutiae. Indeed to the average 
active man high-class geodetic observation can be tho most tedious of occupations. 
On the other hand, it is the actual observer who ‘‘calls the tune". He it is who 
not only organizes and directs every item of the preliminary work, but is also 
the final arbiter of its sufficiency and completeness. An experienced and efficient 
observer would never commence work until he had satisfied himself— 

(a) that all stations had been wisely selected to effect the very best layout 
suited to the ground [ 100 }. 

(0) that he would have a clear line of sight to each station of hie programme, 
and that each station was provided with suitable signals, properly centred over a 
permanent mark, and manned by efficient signallers. 

(c) that the station from which he was observing, and those from which he 
would shortly observe, were properly constructed, with a pormanently fixed mark- 
stone, and a rigid pillar for the instrument, isolated from the observer’s platform. 

(d) that his instrument, accessory lamps and other gear, were all in perfect 
working order, and that his recorder, if he had one, was fully competent. 

The setting up, levelling, and adjustments of the instrument, the intersection 
of the signals, the reading of the scales, the changes of face and zero, were matters 
of routine, calling for the greatest patience, precision, and concentration, in all 
conditions of weather and atmosphere. The recording and reduction of observa- 
tions followed strict rules that showed up the quality of the work and any irregu- 
Jarities that called for investigation and possible re-observation. 

Everest had laid down detailed procedure, and Waugh was strict in its enforoe- 
ment. Most of tbe changes that he introduced were to meet the idiosyncrasies of 
new instruments. He regretted Shortredo's departure from 
the system of uniformity prescribed by my predecessor, because established forms and methods 
of procedure are indispensable. ... Your operations...form but a small portion of the entire. 
systero of triangulation every part of which should...be exactly similar, so as to be capable of 
combining together into a complete and harmonious work. ... 

All the other series have hitherto been executed upon one uniform system, so that your 
work will form a solitary exception. ... If a deviation from rule be permitted in one instance... 
there is-no calculsting the extent to which innovations may be carried. 

Some. may go on multiplying the number of zeros for the sake of incressed accuracy, while 
others may...reduce the number in order to obtain credit for economy at the expense of preci- 
sion. ... Some... will...introduce innovations for the mere love of change [ 392 ]. ... 

I am placed in an awkward position in forming a decision upon the work executed by you. .. 
1f...it be rejected...the cost of...repetition would not be less than 20,000 rupees, in addition 
to which...the completion of your series would be postponed as Jeast a twelve month. ... I have 
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decided to retain the work, and will make provision for its informality by a specific explana- 
tion in the preface of the 10th volume of the General Report! [ 11, 132 }. 

On the introduction of the new 24-inch thoodolites [152-4], the Surveyor 
Genera] issued a departmental order, of 8th July 1848, laying down “Rules regarding 
Observations”, superseding Everest’s order of 13th February 1843. 


CHANGING ZERO 


Under Everest’s rules for the 3-ft. theodolites, readings on 5 microscopes were 
spread equally round the graduated circle by means of three rounds of angles on 
each of four settings; or three changes of zero by arcs of 9° which, being repeated 
on both faces by reversal of the telescope, gave 24 independent observations 
[1u, 258;1v, 90; v, 98 J*. It was Shortrede’s departure from this rule which had 
led to Waugh's remonstrance [114]. He had observed 
at every 5? instead of...at every 10° of the limb. I was led to adopt this...on account of the 
unsatisfactory manner in which the limb has been graduated. I found that angles taken on 
different parts of the limb differed sometimes more than 40" from each other. ... 

No dependence could be placed on the observations of single faces, and...the division of the 
limb was such that the two faces were not really independent. I found that by taking the 
mean of the two faces the discrepancies among the angles were generally only about one-fourth 
of what they were on opposite faces. ... 

The division being manifestly bad, it seemed desirable to multiply the points of obser- 
vation. ... Notwithstanding all these precautions, the angles at most of the stations are not so 
accordant as could be wished. From the first I attributed this to some mechanical! defect, ... 
but it was not till I got to the last two stations that I satisfied myself entirely as to its nature’. 

Waugh's objected to any such departure from standing rules [ 392] ; 

The innovations...introduced are not so objectionable in reference to professional accuracy 
as to departmental uniformity. ... No one can doubt that an increase of the number of zeros... 
must produce & corresponding degree of precision, ... but...at the sacrifice of...time and 
money. The number of zeros prescribed by my prececessor was decided upon after mature con- 
sideration, ... and...a considerable increase upon the practice of former years. ... Observation 
atevery 10° will afford a rapid approximation to the truth, ... and...any increase to the number 
of zeros can only affect the mean result by a minute fraction of a second. 

I am an advocate for the repetition of angles at the same part of the limb because the 
coincidence which such observations ought to exhibit affords the sole means at the observer's 
disposal for testing the state of the instrument and the quality of the work while it is in progress. 
Any mistakes that may be committed are also more certain of detection, ... and the remedy 
may be applied while the opportunity is within the observer's power. ... 

Your system of taking & single observation at each zero transfers the responsibility of all 
errors to the account of the graduation‘. 

In 1847 he put in hand a series of experiments to ascertain the very best system 
for changing zero when using the new 24-inch theodolites [153-4]. He set five 
observers to observe with various settings and wrote to Du Vernet ; 

Experience shows that angles taken at different zeros with a 24-inch instrument vary as 
much as 8” from each other, while the 3-feet theodolite gives variations not exceeding 2” to 3°. 
This fact clearly indicates that a greater number of changes of zero is required to reduce the errors 
of graduation in the smaller instrument than in the largor, ... and I think it will be absolutely 
indispensable in & work of so much importance as the North-West series to take with the 24- 
inch theodolite 24 angles distributed over 6 changes of zero, and as thero are 5 microscopes 
we shall thus obtain readings at every 6° of the limb5. 

He also introduced the practice of changing “likewise the minute, ... whoreby 
the readings will fall on different parts of the ( miorometor ) screw, and the error 
of the run be in some manner compensated”. He asked Renny to experiment on 
the rs. 3-ft. theodolite with various settings, still keeping to the total of 24 read- 
ings, and he writes to Strange later that 
in my opinion the number of obsorvations, 24, is ample. ... To increase that number would 
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causo immense delay and would only slightly modify the resulte. The practice of repeating 
angles 3 times on the samo divisions conduces...to extreme perfection, ... for nothing but 
scrupulous care und delicacy can produce 3 accordant results, whereas when 2 observations 
only are taken their accordance may be fortuitous in half the number of cases. ... 

The advantage of Colonel Everest'a rule can hardly be over-estimated, for it has the effect 
of making almost any man a skilful and painstaking observer. The question is whether, when 
an observer has been trained, it is safe to relax the rule!. 

Strange reported at the end of the season that he had good results from the 
reduced number of intersections which he continued so long as he was working on 
a double series ; 

It seems to me that undor general circumstances two intersections on each face are sufficient, 
provided the observer's integrity be undoubted, and his skill such as to justify his being entrusted 
with a first-class instrument. ... I have made it a general rule...not to consult the angle-book 
until after the completion of each face?. 

After examining these experiments Waugh enunciated a law governing the effects 
of multiplication of observations ; 

I consider all graduation...to be subject to two errors, one casual, the other following some 
Jaw of distribution. The discovery of a Jaw of error in graduation is entirely my own, and has 
never, that T am aware of, been put forward by any geodesist. These errors we seek to eliminate 
by regular systematic change of zero, which is Everest’s system. Error of observation, i.e., of 
intersection and reading off, is eliminated by the multiplication of observations. ... 

The casual error of graduation will obviously be eliminated by a sufficient number of regular 
changes of zero by equal arcs, but it does not follow that if a law of graduation does exist that 
regular changes of zero will eliminate all its effects. ... Changes of zero ought, in my opinion, 
to take place in unoven numbers, whereby we shall gain the advantage of fractional quantities. 


For this reason I introduced the system of 5 changes of zero with 10 faces instead of 4 changes 
with 8 faces’, 


OBSERVATORY DUTIES 


The work of the observatory assistant in handling the instrument, managing 
the lamps, and recording the observations, was most important, but the Surveyor 
General protested more than once against the practice of keeping two assistants for 
these duties. Du Vernet justifies himself ; 

I have occasionally, unassisted, measured final angles with s grand theodolite having five 
microscopes, but the work is more than one observer can properly perform, and necessarily 
much time is lost. ... The hours of observing in this climate [ Assam ] being limited to one or 
two hours before and after sunset, I request that I may be always allowed the aid of one of my 
assistants in the observatory in addition to the one writing the angle-book*. 

Strange, on the Coast Series, was equally insistent ; 

The principal operations cannot progress with that vigour which you so much desire un- 
less I am accompanied by an additional assistant to assist with the observations. ... Not a 
raw untrained hand, but as skilful an observer as possible. ... The instrument has now 5 micro- 
meters [ 153 }—the climate is extremely unfavourable to observation—and health isnot to be 
reckoned on from one day to another. ... The only way...is to have two trained observers with ` 
the instrument, both to accelerate the observations generally, and as a provision against sickness. 
-» [No fewer than 80 days had been spent at six stations J. 

I should have been able to accomplish certainly double that quantity with the help of & 
qualified assistant, for not only would the observations be taken more quickly with such help, 
but gresler advantage could "be taken of the intervals of fine weather...which are generally 
very short, and are usually succeeded by much longer intervals of bad weather. 

The Surveyor General was insistent on the neatness and legibility of the original 
angle-book, and protested against describing the second copy as the “fair oopy” ; 

I conclude that the original observations were first recorded roughly, snd afterwards 
capied. This practice has been...discontinued...for many years because it was found to be a 
needless waste of time, and not so wortby of confidence as the present system. Two books 
are now kept, and they ere called the “original” and “duplicate”. Since the habit has obtained 
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of observing slowly, with the viow of avoiding the evil effects of latoral refraction, the writer of 
the angle-book finds no difficulty in bringing up the original record in a hand fair and legible, 
and clerical errors seldom or never occur’. 

. Referring to departmental order of 7th May 1852, he reminds Strange that 
it is a standing rule...that nothing done by one person is considered perfect. As...one observer 
and one writer compose the establishment of a field observatory it becomes the special duty of 
the observer to check the angle-books regularly after each period of observations. 

I used to do this between zeros while my assistant levelled the instrument, and after the 
morning’s work, always clearing off the examination of each day's observations before another 
day commenced. .. You will.check in pencil both in the angle-book and observatory 
.memo. book, and if the writer...agrees with you be will ink in ; if not, you will both examine. ... 

The column of mean micrometer resdings and deduced angles must be attested by both 
parties, and each page must be attested by the observer”. 

Amongst the precautions for accuracy was the determination of value of the 
theodolite level scale, and the Surveyor General was indignant when he learned of the 
slovenly way in which Clarkson had tested the levels of Saxton’s instrument ; - 

The proper...procedure...should be well known to a sub-assistant of your standing who 
aspires to...the charge of a Series. ... Had you kept up your general scientific knowledge... 
vou could not possibly have adopted a system so much opposed to all sound principles. ... 
You could not have failed to suspect from the wild discordancies that something was amiss, 
and might have applied for information and instruction. ... 

My detailed Instructions for the Trigonometrical Survey...was written expressly for officers 
of small knowledge and experience. In those instructions the method of determining the value 
of a level is given at page 27, with a form and example? [ 63, 98 n.3, 286 J. 


SIGNALS 


Even when preliminary work had been carried out with the utmost care the 
observer might be held up for long periods by vagaries of weather and atmosphere— 
dust—smoke—refraction—mirage. As a general rule visiblity was best at night 
when observations were taken to lamps [ rrt, 246-8 ; rv, 87-9 ], but under Waugh's 
vigilant care vertical angles were restricted to the early afternoon [63-5 ]. Strange 
reports constant delays on the Great Longitudinal series ; 

At Gopalpoora 8.8. the air was so obscured...that not a single observation could be taken 
during 5 days. I determined upon not further protracting my stay there lest I should be 
too late for a favourable star which I wished to observe at Arumlia. ... Although so early in 
the season ( being the end of January ), the dusty weather had set in, and the state of the 
atmosphere could not...be depended upon for 24 hours. I have never seen dust so thick. ... 
Objects two miles off were often scarcely discernible, and heliotropes failed to penetrate it*. ... 

I will give a few instances of the difficulty of marking points. ... At Gouroosikkar H.S. 
I sent a man with tho reference lamp to take up a point on Mt. Aboo about 2 or 3 miles distant. 
He took two whole days to reach it. The same thing occurred at Kanenagar H.S. 

At Marwar a man was sent to set up a pole and brush on a point about 6 or 7 miles distant ; 
the pole was not seen until the 4th or 5th day, and then on the wrong point. A signal party 
took 10 or 11 days to go...a distance of 18 miles. ... 

This delay was owing to several causes, such as the difficulty, and in many instances the 
utter impossibility, of obtaining the name of a distant point or of any village near it, except 
on the spot itself —the badness of the guides, who constantly ran away leaving the men in the 
midst of a trackless mountain waste—tho great similarity of the peaks and ridges to esch other 
when near them—to which may be added the absence for many miles of villages—and the 
want of intelligence and willingness to assist that characterised the inhabitants generally. ... 

- In many parts...it would be quite unsafe to detach parties of even two or three men. AU 
my signal men were escorted by two sepoys to each party, by the advice of Subedar Chater 
Fewaree, who knew the country well, and to this protection they owed their safety [ 39 F. 
— Waugh writes to Rivers who had reported difficulties in Kathiawar ; 
- The difficulty of sceing the signals may arise...from inndequate height of towers. This 
can easily be ascertained by raising a slight bamboo scaffold on the tower, which will enablo 
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a man to watch for tho heliotrope or blue light. Keeping the signal in view while descending, 
he can determine the exact height at which it will be visible. ... 


In the plains we have generally found Jamps and heliotropes very easily taken in ordinnry 
weather at distances of 10 to 12 miles. Beyond 14 miles lamps are seldom takenble except 
in very fine weather. ... But if the ray runs sufficiently clear off the ground the heliotrope is 
generally: takenble up to 20 miles in ordinary weathor. 

Last month I visited & party who were revising two old triangles of 20 mile sides in the 
plains, and the heliotropes were distinctly visible, but larpps—though seen— were not takeable 
on account of smoke. The towers, however, were forty feet high on mounds of 30 to 50 fcot. ... 
As it was, the observations occupied about. 8 to 10 days. On the Great Arc Colonel Everest. 
had rome rays in the plains exceeding 20 miles, ... but such ‘extremely long rays are very 
unsatisfactory, and I advise 10 to 12 miles as an extreme limit [ 46, 101-3 J. 

During the cold weather and the sugar harvest we have always found limp invisible or 
untakeable on account of smoke, go that the progress...depends at that time on heliotropes!, 

He explains to Clarkson that a perforated screen would not improve the sharp- 
vess of a heliotrope signal ; 

A small aperture...limits the intensity of the light, whilst the apparent size of the image 
depends almost entirely on the state of the atmosphere...which cannot be counteracted. If the 
disc appears Jarge...it ia the result of diffraction caused by vapours in a state of agitation. 

The apparent centre of such discs are the true centres for observation. If the appearance... 
be columnar, it is caused by mirage or reflection from sheets of vapour slightly ruffled, similar 
in fact to the reflection of the moon from the surface of a rippled shest of water. There sre 
then a succession of images one below the other. ... The upper disc is the true image refracted 
through the air, ... the centre of this imaginary disc is the true centre for observation. Such 
observations, however, are attended with some uncertainty? [ 1v, 107 ; v, 57, 62-5 J. 


SECONDARY & Mixor TRIANGULATION 


Secondary triangulation was that which supplemented the principal triangulation 
for picking up important topographical detail in the nature of towns, hill ranges, 
distant peaks, or rivers [ 1v, 108]. Being intended for purely loca! purposes it was 
not generally subject to the rules for principle triangles, such as observation of all 
three angles or correction for spherical excess. 

Miner triangulation was the term applied to continuous chains of small triangles 
run for the purpose of laying down the position of important towns, surveying the 
course of & main river, or making junction with a local revenue survey. Boing 

carried out rapidly by light instruments it formed an economical means of extending 
trigonometrica] control, and every principal series was expected to throw out such 
branches whilst other secondary points were fixed by direct observation from the 
principal stations [ 120, 186]. 

Of the more important of these series may be mentioned the surveys of the 
rivers Son, Gogra, and Gandak by officers of the Hurilaong Series between 1847 
and 1852--survey of the Ganges by various meridional series over several eeasons, 
making a continuous survey between Cawnpore and Bhagalpur—survey of the Orissa 
Coast from Balasore to the Chilka Lake between 1857 and 1859 
from Cuttack to Sambalpur by Nicolson of the Coast Series and Dyer of the Ganjam 
party—observations of the snow peaks taken from principal stations between 
Peshawar on the west and Purnea on the east—and from the secondary extension 
round Darjeeling carried out by the Surveyor General himself. 

-Several chains of minor triangles were carried out by the Bombay party in 
Gujarat and Kathiawar, one of which, the Sabarmati series, was an abortive attempt 
to make connection with sea Jevel on the Gulf of Cambay [57, 72-4]. Other 
chains were run through the Punjab between 1848 and 1853, not only to connect up 
the revenue surveys and important cities such as Lahore, but also to survey the main 
rivers [ 36-7,273]. Extensive secondary work was carried through the North-West 
Himalaya and Kashmir for topographica] purposes. 
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: Trigonometrical control was necessary to make the revenue surveys of lower 
Bengal, the North-Western Provinces and the Punjab, available for topographical and 
geographical maps, such control being required both for surveys already completed, 
and for those in progress [ rv, 288-90; v, 3, 131]. Field parties were reminded that 
& certain proportion of secondary triangles should accompany all principal work. The stations 
of the principal triangles very rarely coincide with known points of any prior survey. ... 

Besides the secondary stations...in the immediate vicinity of the operations, I wish all 
cities, cantonmonta, or other remarkable places to be duly connected by minor triangulation 
provided they are...within 20 or 30 miles of the...operations [ rv, 24 ; V, 261, 295-6). ... 

Considering the number of assistants now attached to each series, no difficulty can be 
apprehended in determining the positions of & moderate number of secondary stations each 
season. ... The ray-tracing surveys should all be...reduced to order with the view of adding 
to our topographical knowledge [ rv, 80-1; v, 103 J.. 

On the Karara series, Du Vernet’s attention was called to 
the utter isolation of the triangulation which has frequently boen entirely disconnected with 
the details of all prior surveys. Secondary triangulation is the only effectual remedy, ... and 
the ray-tracings will accomplish the same object, although in an inferior degree. 

The principal stations being named after the nearest village are apt to mislead the com- 
piler. ... A register should be kept of the angle subtended between the referring lamp and the 
village, ... or...between some principal station and that village. The distance of the village 
should also be measured by rolling a perambulator to its centre and back again. ... Every 
effort should be made to lay down by small triangulation any important places such as Roy 
Bareilly...and generally all places marked by conspicuous objects such as temples and minarets?, 

Again, another circular ; 

Secondary triangulation in the plains should...be taken without towers or ray-cutting. 
Occasionally a platform 4 or 6 feet high muy be necessary, ... and removal of & tree now and 
then, but...the work should be so skilfully arranged as not to require much aid of this nature. 
Sides from 2 to 4 miles long seem well calculated to secure every object of topography without 
expense or delay. Four sets of observations taken with the 7-inch or 12-inch theodolite will 
be ample at each station, ... distributed over 4 zeros. ... One observation at each of the four 
zeros appears to be sufficient. ... 

The system of minor triangulation on which the details of the Great Arc were laid down has 
met with...approbation; ... a series of small triangles emanating from a principal station, and 
terminating at another, ... the distance...derived from the principal stations [ rv, 80-1 P. 

For Logan’s work thr ough the tarai, where it was diSiculs to get a second ray 
to many of the villages, Waugh agreed that 
places laid down by & perambulator distance and an azimuth Wem & very high value, 
as their identity is beyond dispute, and their position must be determined to about 1” of the 
truth, even when the measured distance amounts to 3 miles. 

Your ray-traces were of course computed during the progress of the approximate work. 
All that is necessary now is to reduce them for the error in length and deviation as determined 
by your final work. The ray-trace will then...coincide with the true rays*. 

For Robinson's survey of the Jammu boundary Waugh’s instructions laid 
down a procedure eminently suited for control of topographical surveys [ 286—7 ] ; 

It will be proper to carry a chain of minor triangles along the boundary, with one flank 
resting on that line, or as near it ag practicable. ... Thus the boundary traverse will be checked 
by your triangulation, which will itself be verified at intervals by connection with Mr. Logan's 
great series, on which your work will finally close at the Jhelum. ... 

The pointa of your triangles will be valuable hereafter to the revenue survey and proposed 
contouring parties ( 67-8 J, on which account your stations must be carefully marked. ... 

When the boundary survey is satisfactorily finished, you will...take up aside of Mr. Logan's 
triangulation on the Jhelum. ... From thence you will carry a principal series of large triangles 
arranged in simple quadrilaterals or polygons following the Salt Range to Kalabagh. 

© This series must be executed with scrupulous care, for on it will depend the exclusion of 
accumulated error, and it is to form a basis for the topographical operations. These will 
consist of secondary triangles depending on the sides of the principal serios in such wise that 
fixed points of reference may be established over the country...at intervals corresponding to 
the character of thaground. Distances of 4 or 5 miles or under will suffice in hilly uncultivated 
tracts, but where the ground is valuable the fixod points must be more numerous? [ 231, 289 ]. 
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He complained that Strange’s triangulation chart did not shew enough geo- 
graphical detail; “I cannot...exaotly trace the Arabulli Range”. Strange there- 
upos™sent McGill, an assistant with topographical experience [ 421] to accompany 
the approximate series in advance, and to throw out secondary points on either 
flank from the principa! triangles and he intended to mark these secondary points 
with masopry pillars. For his secondary work in Sind he used subtense measure- 
ments [ 14, 41-2, 72]; 

The country...was particularly adapted to this method. It is so perfectly flat, and so 
covered with jungle and vegetation that jt was seldom possible to obtain a base for secondary 
operations...without going to the expense of artifical elevations. ... It is intersected in every 
directicn by canals which rendered the perambulator next to useless. ... 

One of the chief difficulties consists in obtaining a clearly defined point at either end of the 

pole. ... We at length decided in favour of...a circular disc of white cardboard, 2 inches in 
diameter. These discs take off and on. ... The distances between the centres of the white 
discs...forms the given length of the pole, ... 20 feet, the poles being merely bamboos. These 
dises were visible with the great theodolite generally at about 2 miles, but under favourable 
circumstances...at upwarde of 3 miles. 
He described precautions for setting the pole at right angles to the line of sight, 
and for the prevention of sagging. He preferred the horizontal position to the 
vertical. The Surveyor General thought that the difficulty of obtaining an exact 
measure of the subtended angle greatly restricted the value of the method ; 

Colonel Everest surveyed Java by means of a telescope with micrometer, no other imple- 
ment being available [ u, 137 J. ... The late Lieutenant Walker adopted an analagous method... 
for ray-tracing in a country covered with impenetrable grass jungle[ 14 J. ... For ray-tracing... 
the accuracy of direction of the ray...depends inversely on the number of intermediate stations, 
and the...method of subtense would require...a number of intermediate supplemental pointe!. 
On the other hand he welcomed Nicolson's proposed to supplement his secondary 
and minor work in Purnea with a planetable [ 288 ]. 

. He later directed that the Assam series should lay down all places of major 
importance with a view of making sound connection with local revenue surveys. 
He repeated these instructions to Lane in 1858 ; 

I wished you to fix near Goalpsra, Gowhati, and a few other capital places, one or two 
permanent marks of reference as points of departure for detail surveys. Failing pukka build- 
ings already in existence, & special platform Luilt of the best masonry in a conspicuous position, 
covered by a mound of earth with a markstone at top, will best answer the purpose of leaving 
behind & permanent point of departure of unmistakeable character*, 

A similar scheme for providing permanent reference points at suitable points 
throughout India was suggested in 1945 but was far too great a task to be practicable. 


TRIANGULATION CHARTS 


Officers in charge of trigonometrical parties had to submit a chart shewing their 
progress every season, and under a departmental order of 1854 this annual chart 
had to embody the results of the field computations. Along each ray itslength was 
entered in logarithm of feet above the line, and in number of miles below. Azimuths 
were entered at eitberend. Latitudes, longitudes, and heights were entered against 
every station, with a fine meridian line where azimuths had been observed. “By 
this arrangement...the materials become immediately available for compilation in 
my office, and for transmission to the Hon’ble Court of Directors” [ 127 ]. 
Secondary work was to be included, the purpose of the chart being— 

1. To furnish means for incorporating existing geographical materials. ... All the impor- 
tant places within the scope of the series must be fixed, particularly the chief places on exist- 
ing maps and, where the Revenue Survey has preceded, their trijunction marks are required. ... 

2. To furnish a basis for future surveys. To this end the precise character of secondary 
pointe must be recorded, so that the surveyore may be able to find and refer to them. The 
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accuracy and identification of secondary points is of more consequence than their number, 
which may be moderate [ 230 J. 

In 1856 a further departmental order was issued distinguishing three classes 
of charts—Approximate—Preliminary— Final. 

In some parties approximate operations have degenerated into a rough sort of desultory 
reconnaissance, liable to errors and...unlimited alteration. These...are unauthorised innova- 
tions; .. they may be termed approximate operations for an &pproximate series. 

Charts of work of this order, however valuable in the field, are in my office not worth the 
paper they are drawn on. Yet such work has been submitted, so elaborately projected and 
neatly printed as to be mistaken for final charts, and until they are burned or destroyed the 
Surveyor General can have no rest or pence of mind. 

No provisional charte whatever shall be submitted...unless for the purpose of soliciting 
orders. ... The Surveyor General...has never yet met a case where a reference of this kind 
has...exhibited anything but the indecision of the executive surveyor. Should any case arise 
requiring tbe Surveyor General's opinion, the fact must be unmistakeably set forth, and the 
charts that accompany the letter...sball bear no semblance of a final character. With this ex- 
ception, the Surveyor General.:.does not wish his office to be burdened with any provisional 
charts. ... The daily business is more than the Surveyor General can well get through [ 345 ]. 

The preliminary charts must be carefully prepared. ... If mixed up with approximate... 
work the chart will be destroyed. ... The numerical data must be fully and completely engrossed, 
and...attested by two signatures as correct. ... The preliminary charts sent from some parties 
have been found so badly drawn and printed, and so full of mistakes, ... that they have 
been...re-executed in the Surveyor General's field office for the credit of the Department?. 

Final charts for inclusion in the manuscript reports of the Great 'Trigonometrical 
Survey were prepared in the Surveyor General's field office at Dehra’ Din, or at 
the computing office at Calcutta. 

A valuable chart of the Great Trigonometrical Survey was compiled at Dehra 
Din in 1857 on the scale of 32 miles to an inch. It shows all triangulation from the 
days of Lambton, topographical as well as trigonometrical, with areas of detail 
survey based on such triangulation. It gives the names and heights of all principal 
stations, and all the rays by which the Himalayan peaks were intersected?. 

A reduction from this to scale of 96 miles to an inch, was first published with 
the trigonometrical General Report of 1869-70, and showed also lines of spirit 
levelling and the positions of astronomical and pendulum stations. This was 
revised in 1882 and again in 18924. 


COMPUTATIONS ; Forms & FORMULÆ 


Everest had reduced his computations to a regular routine, adapting his rules 
and formule to the requirements of the Department. He allowed no unauthorized 
departure from these rules, though he was always ready to consider suggestions, 
more especially from his chief computer, Joshua De Penning [ Iv, 430-1 ]. 

The observer had first to abstract the means of the angles observed, and deduce 
the angle that was to be used for computation on a set form ; 

It is a distinctive feature of...this Survey that all the measurements of angles have for the 
last half-century been conducted under a system...which hus been rigorously enforced and 
never departed from in principle, though it has occasionally been modified in detail. 

For about a acore of years at the very outset of the operations the observations were un- 
systematic, but very shortly after Captain Everest entered the Survey as un assistant to Colonel 
Lambton the system of taking the observations at each station over a certain number of equidis- 
tant. graduations of the circle, and making at lenst two measures with the microscopes standing 
over the rame gradustion, was introduced at Captain Everest’s suggestion, and it has been 
maintained up to the present time [ 1875 J5. 

From these deduced angles the surveyor set up and computed his triangles and 
vertical angles whilst work was proceeding. The computation of latitudes, longi- 
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tudos, and azimuths was left for recess quarters. On completion of the whole 
series the Surveyor’s computations were sent in to the computing office at Calcutta, 
and there checked through and taken out in final form, adjusted with adjacent 
‘series, and completed as the official Report for that series. 

As work procoeded Waugh introduced various changes into some of Everest’s 
forms and formule, as, for example, the forms for computing geographical positions, 
astronomical azimuths, and heights’, and special formule for various types of 
polygons. In making these changes he was greatly indebted to Radhanath Sickdhar. 

To facilitate uniformity it was Waugh’s constant endeavour to get several field 
units recessing together [370]. Everest had always spent tbe rains at Hathipaon, 
with two or three ficld parties at Dehra or Mussoorie, whereas Waugh’s parties were 
at first working further east, some recessing at statione such as his own headquarters 
Allahabad or Dinapore. Such close liaison was impossible to obtain with the 
Bombay party or the East Coast. series, and when Rivers sent in his computations 
of the Southern Konkan series Waugh found much to complain of [ 392 ] ; 

The form of computation you have employed...was..infroduced by Captain Shortrede. 
.. This form. though convenient in some respects, is not so well suited to the wants of the 
Survey Department as that devised by Colonel Everest. ... J...transmit herewith an extract 
from Part 2, vol. 7th., General Report, together with copies of the tubles and forms. ... You 
will make your future calculations of latitude and longitude by the type..-herewith furnished. ... 

I...call your attention to two irregularities...in the latitude and longitude sheets. ... 

Jet. The computations of several secondary points...are transcribed in pencil. 

2nd. The sheets do not bear on each page the names of the persons by whom the computa- 
tion has been porformed. It is a rule...that these computations which are intended to be 
preserved among my office records should be at once written in ink with a clear and neut band, 
and attested by the signatures of two computers’. 

He was always ready to assist his surveyors, especially whilst he had Radhanath 
Sickdbar at field headquarters, and writes to Walker on the Maluncha series ; 

We have no instance on record of a double hexagon, and consequently no example of a case 
precisely similar to yours. ... Perhaps, considering the quantity of other work you have on 
hand, both in the shape of computations and transcription of your angle-books, etc., besides 
the examination of your instruments and implements, it would be advisable for you to send 
the data of the double hexagon to me for computation. The computation will not take more 
than 10 days and, allowing 12 days for the post each way, the results...may be expected to 
reach you in 34 days after the despatch of the data from your office. ... 

You must take care that the angle-books have been duly examined before vou extract the 
data from them, and the extracts must bo duly attested, also the probabilities and spherical 
excesses, if the latter happen to have been computed. It would be a preat waste of time to 
commence the tedious computation of a double polygon from wrong data’. 

Computation forms were lithograpbed at Calcutta under tbe direction of the 
Chief Computer, who in May 1853 submitted to the Deputy Surveyor General 
a form for the computation of azimuths from circumpolar star observations [ for ] ...having 
150 copies lithograpbed, of which 40 are to be sent to Captain Strange at Karachi. ... This form 
is contained in 5 sheets of paper. ... The form was first tabulated by Captain Strange to suit 
his observations with the great theodolite, and he applied to have it lithographed on account 
of the great number of azimuth observations taken on the Great Longitudinal Series. 

It will also, in common with the other computation forms of the Department, facilitate 
the subsequent. examination of the computations of field parties'. 


AUXILIARY TABLES 


One of the greatest contributions which Radhanath Sickdhar made to the 
Great Trigonometrical Survey was the preparation and publication of a set of tables 
to be used with departmental formule and forms. In the course of its preparation 
he introduced all the changes approved by the Surveyor General, and in many 
ways reduced the Jabour of computation without loss of precision. 
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Tho first edition was entitled Tables lo facilitate the Computations of a Trigono- 
merical Survey and the Projection of Maps. It was of octavo size, containing 
seventeen tables and four pages of specimen computations and printed at the Military 
Orphan Press, Calcutta, 1851; ‘‘computed and arranged by Babu Radhanath 
Sickdhar, Chief Computer". i i 

Its preparation had been ordered by the Surveyor General to replace the map. 
projection tables prepared by Valentine Blacker in 1825 [ n1, 293-4 ; 1v, vi]; 

The British dominions in India having been extended beyond the parallel of 32°, which is: 
the northern limit of Colonel Blacker’s graticule, it has now become necessary to continue 
those projection tables to 36° or 37° of latitude, which is the farthest range to which our in- 
fivence is likely to reach. ... It seems advisable to have these tables revised and extended. ... 
It may be worth while to lithograph them for general distribution. ... 

I have a great respect for Colonel Blacker's memory, and would not lightly alter what he 
has settled, but...it appears...most convenient in practice to project the parallels and meridians 
to every }-degree, to every degree, or to every 2°, according to the scale. ... 

The first table should be a general one, giving the meridional and longitudinal degrees 
and their diagonals in...miles to 3 places of decimals. ... All the rest of the tables might be special 
ones, adapted to apecial scales, and ehewing the lengths...in inches and decimals. ... 

You will remind the Chief Corpputer that in consequence of the progress made in the N.w. 
Himalaya series [ pls. 3, 5 ), we shall almost immediately require the additions beyond 32° of 
latitude to Colonel Everest’s tables for computing terrestia) latitudes, longitudes, and azimuths 
[1v, 433 ]. - If copies of Vlacq’s tables have arrived, Baboo Radanath may commence at 
once on this work, giving his earliest attention to the part beyond 32°. ... If the copies of 
Vlacq's work are not expected soon, it will be necessary to extend the latitude and longitude 
tables beyond 32° with the means we have, viz., 7 places of logarithms’. 

About a year Jater Radhanath was asked to get out “very urgent...a set of 
tables for facilitating computations. Those now in use are manuscript. A set 
should be prepared as soon as practicable and 100 lithographed copies taken for 
departmental use'?. He reported in Deecmber 1850 that 
two computers were employed for about three hours daily from Ist July to the end of September 
upon the deduction of the Tables, and...since the Ist October they have devoted six hours 
every day to that work. ... Supposing that no more than two computers are employed...the 
completion...cannot be expected in less than three or four months‘. 

He was allowed to employ the whole strength of the computing office on the 
work, and 
in the year 1851 the printed tables...were computed. This work naturally divides itself into 
two parts; lst, the investigation and the thorough understanding of the formule, ... and 
2nd, the performance of the computations themselves. The first part...being very carefully 
gone over by me, the latter part...was entrusted to the computers. In making some of the 
computations Vega's and Vlacq's Logarithmic Tables to 10 decimals were used. ... 

Although these Tables have been in constant use...for the last four or five years, not a 
singlo mistake...has been discovered, either in the computation or in the printing®. 

A second edition under the title of Auziliary Tables to facilitate the calculations 
of the Survey Department of India was issued at Dehra Din in 1868, revised and 
extended by Hennessey, containing 26 tables and 19 pages. A third edition 
followed, also from Dehra Diin, in 18878. 


LOGARITHM TABLES 


There were several logarithm tables in general use in the Great Trigonometrical 
Survey, and surveyors were free to use which they pleased. Hutton was an old 
favourite, followed by Babbage; thore were as yet many errors to be found in 
Shortrede’s tables. These were all seven-figured, and Vlacq’s ten-figured tables 
wore required for special work. Wroughton writes in February 18465 ; 

Of the 3 logarithmic worka ( each 2 copies )...to be purchased, I have succeeded in procuring 
only one, viz., Hutton’s Logarithmio Tables ( Gregory's latest edition ), 2 copies at Rs. 11-4 
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each, from Messra, Thacker & Co. The Logarithmic Tables by Babbage...are not to be had 
at present in Calcutta at any of the booksellers’ shops. If indispensably required they must 
be obtained on indent from England direct. 

By this day's bangy dak I have despatched...the two copies of Hutton's Tables; ... no 
other copy even of this work is now procurable!. 

In 1849 the Surveyor General approved issue of Hutton’s Tables for the G.T.S. 
and revenue surveys, and in 1852 nine copies of Shortrede’s were ordered from 
England, the “‘revised edition, of which favourable mention is made in the 19th 
volume of the Memoirs of the Royal Astronomical Society [ rv, 467 ]”?. He thought 
it desirable that the Computing Department and my field office should possess a copy of every 
edition of logarithm tables of superior pretension and extent, because the use of separate 
works is a check on tabular and typographical errors which lurk more or less in all books. 

It is also desirable that each party...should have a sufficient variety. ... At present the 
only Tables containing the logs of trigonometrical sines to every second are Tavlor's and Bagay's, 
the former of which is very costly and difficult to procure?. 

He later agreed with the Chief Computer's criticisms &bout Shortrede's Tables, 
being of the opinion that “a really good set of logarithm tables in all essential 
respects is still a desideratum ” 

In 1861 Robinson reported that his party held the following tables—Callet [ u, 
183 ]—Bagay [1v, 344 ]—Hutton, 2 copies—Taylor [1v, 467 n.2 ]—Shortrede, 2 
copies. In 1862 the Surveyor General acknowledged a copy of Bagay's Tables ; 

It contains some valuable astronomical tables, especially a table of atmospheric refractions, 
with corrections for the height of the barometer and thermometer, which latter was particularly 
required for the observatory...in calculating the exact time of sunset. These tables are not 
given in Shortrede, and hence the necessity for Bagay was more particularly felt*. 


INITIAL ELEMENTS 


For bis final computations of the Great Arc Everest adopted Kalianpur, near 
Sironj, as his point of departurein latitude, longitude, and azimuth. The longitude 
77° 41’ 44" had been brought up from Madras Observatory for which the value 
determined by Warren in 1807 was 80° 17’ 21" east of Greenwich [rr, 195 ]. 
The latitude was taken from Everest’s 388 observations of 1825, giving value 
24° 7' 11-837. He disregarded 3,340 observations taken between 1839 and 1841 
because he doubted the catalogue places. By the Greenwich catalogue published 
just before 1847, however, he made the latitude of Kalianpur from all observations 
to be 24° 7’ 11"- 26, and this was later accepted by Waugh [ 1v, 103-4 J*. 

The fundamental azimuth for the northern section of the Great Arc was that 
observed by Everest at Kalianpurin 1825. Lengths of sides were derived by adjust- 
ment between the base-lines measured at Sironj and Dehra Din. 

The height of Kalianpur was taken as 1878-2, being derived from Lambton's 
height for Damargida, 2,026 feet [ 66 }. 

Computations were based on tbe figure of the earth defined by Everest! s Con- 
stants, Ist set, published in 1830 [ m, 253-4 ]—Semi-major axis (a ), 20,92,29-31 
feet —Semi-minor axis, 20,853,374:58 feet—ellipticity, 1: 300-805. These cons- 
tants are still used in the Department for mapping purposes. 

In his instructions for the North-West Himalaya series, running west trom the 
Amsot-Banog side of the Great Arc, Waugh ruled that the series would depend 
on the measured value of the Debra Dün base-line. As regards azimuth, 
on account of the great local disturbance in the direction of gravity at all the stations of the 
x.w. Longitudina] series, the azimuth cannot be satisfactorily determined on thespot. This 
element must...brought up from a distance, and will depend on its observed value at some 
station of the Great Arc, remote from the influence of mountain attraction [ 133-4 J. 

The observations at Kalianpur...appear to be free from any suspicion. ... There is every 
reason to conclude that the computed azimuth at Kaliana as brought up from Kalianpur is 
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true within & second. ... The retention of the old azimuth will make the new operation har- 
monious with those of the Great Arc. 

The ebserved latitude of Kaliana is unquestionably affected to sa considerable extent by 
mountain attraction. ... The proper origin for upper India is undoubtedly Kalianpur, a locality 
which there is every reason to consider free from irregular attraction, and the position of which 
has beén fixed by no less than 3728 accordant observations; ... mean by 3 observers and 3 
instruments, 24° 7' 11°°26. This position differs 0**6 from the former value, ...& correction 
applicable to all Jatitudes of the Great Arc, as well as all latitudes to the eastward. 

Waugh notes that Evorest’s 2nd Constants [1v, 104 ], deduced from the final 
results of the Great Arc, were not used because the final values were still uncertain ; 

Ist. The new Indian arcs remain in terms of Standard A. Now, as Prof. Struvel is at 
present engoged in a comparison of all the standards used in these trigonometrical operations, 
the result of his researches is likely to produce some alterations in the value of the constants 
deduced by Colonel Everest. ... 

It appears to me advisable...to retain the old values...until...a revision of the Standard, 
and the introduction of all the new continental operations, as well as the new survey of England. 
Any change which we make should be final, more especially as the extension of our old values 
is supported by the authority of Prof. Airy and Prof. Bessell, whose determinations are... 
accepted in England and on the continent, with which our old values agree very closely? 

When the final reduction of the whole trigonometrical system was made some 
years later, General Walker made no change from tbe constants used, but noted 
the redetermination by Colonel Clarke of the Ordnance Survey of Great Britain, 
who had “employed in his investigation a large amount of provisional data, in- 
cluding longitudinal as well as meridional arcs, from the latest operations of this 
survey". Walker, however, revised the value of the fundamental azimuth at 
Kalidnpur, taking account of local attraction, 
to bring it into closer &ccordance with the observed azimuths at fifty-one stations symmetri- 
cally situated around it, at various distances, on the contiguous chains of triangulation. The 
corrected value of the azimuth may be accepted as a more reliable initial element than the 
original value, and better adapted for general application than the local determination [ 133 P. 


GEOGRAPHICAL POSITIONS 


Everest had published his first official lists of geographical coordinates in 1842, 
having been compelled, under pressure from the Court of Directors, to speed up 
his calculations without completing the final adjustments [1v, 101-2]. In 1844 
Waugh sont the Quartermaster General 
3 copies of the List of Latitudes and Longitudes determined by the Great Indian Arc and the 
Amua Meridional series, and printed by the orders of Government. ...-The results of the 
Budhon, Ranghir, Himalaya, and Pilibhit series are ready for publication, and will be forwarded 
when printed. It is my intention to rearrange the whole of these geographical data under 
the heads of Provinces and Districts, which...will render them more convenient‘, 

In sending out a later list he notes that 
in making use of the latitudes and longitudes...it is proper to employ as data for the construc- 
tion of your map the figure and dimensions of the Globe as determined by these operations. 
These are fundamental elements of Indian geography. ... 

I have forwarded a lithographed paper containing instructions for describing the graticule, 
on any required scale, for maps not exceeding 100 superficial degrees. By means of these 
tables such maps may be constructed with great facility and despatch. ... Trigonometricalopera- 
tions have not been extended further west than Delhi and Karnal, beyond which our geographi- 
cal knowledge is at present limited to the Revenue measurements and other minor surveys. ... 

To facilitate the use of the lists of latitudes and longitudes I have eent a sketch map shew- 
ing the principal stations and directions of the several geries?. 

In 1849 he issued a new note regarding the longitude of Madras ; 

The latitudes of the Trigonometrical Survoy are...final, but the longitudes are referable 
to the old value of the longitude of Madras as an origin. This should be noted as a remark 
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on all maps issued wherein the meridian lines correspond with the origin of the G.T. Survey, 
so that the Hon'ble H.E.I, Company's Hydrographer may not be misled. 

"The old snd new values of the longitude of Madras Observatory will be furnished by the 
Chief Computer. ... It was decided by my predecessor that no siteration should be made in 
the trigonometrical records on account of the change in the deduced longitude of Madras 
Observatory in order to prevent confusion, to maintain uniformity throughout, and because 
the rea! value...is...cot finally settled [ 1v, 103-4 ; v, 313 P- 

In spite of this order the Agra- Bombay road map issued in 1852 had the western 
portion plotted on one value of the Madras longitude, and the eastern portion on 
the other [ 1v, 269-70 ; v, 309]; 

Jt signifies little comparatively whether Indis is 3} miles nearer or further from England, 
but it is a serious matter whether places near each other in India are represented on the maps 
erroneously by no less & quantity than 33 miles. ... I see no alternative but to recompile the 
Agra & Bombay Road Map, aud suppressing entirely the present edition?. 


FIELD PARTIES 


Besides keeping up computations both in field and recess, surveyors bad to 
submit monthly progress reports ; “to enable the Surveyor General to exercise an 
effectual control over the execution, progress, and computation of the several 
series"?. They were encouraged to look to the Chief Computer for assistance, and 
Armetrong, from the Hurilaong series, asked his advice about 
the transit observations made at Hurilaon, and...your selection of such of them as will determine 
the correct time and rate of the chronometer. ... Kindly determine for me the error and rate of 
the chronometer, for I have no Ephemeris with me to do it, and I am far from an experienced 
hand in such computations, having no old forms to refer to. ... 

Indeed, I would be particularly thankful if you could send mea copy of all the computations 
which occur in the deduction of azimuths, something like the one I used to see Sreenath refer 
to when he and I were computing together at Digah Castle [ 17, 368 n.3 J. I will ofcourse return 
the copy. ... but I shall take good care that I possess a similar copy for...future occasions. ... 

Somehow J have hitherto depended more upon my recollection of computations than on 
prescribed examples, and hence my dilemma when forced to depend upon my own resources. 

Don't think me a troublesome fellow, Radanath, for in the end you will have less trouble 
with my series than otherwise. ... I am determined upon bringing up my Report fairly—so 
fairly indeed that you will not have the task of recomputing any portion...if T can help itt, 

Armstrong had later to explain why he had omitted to fix the position of two 
important towns on the Gora series [ 118] ; 

These were laid down by direct triangulation, ...and...when the Chendwar and Gora... 
parties were cantoned at Alluhabad in 1848 a packet containing these...[ was ] forwarded to 
Mr. Logan for computation by such of the assistants as could be available. ... 

I took charge of the books, but unfortunately we have never had a spare moment since 
then ond—immersed as we have been in the computations of the Hurilnong series for the past 
two seasons— the books have lain..altogether forgotten. ... The books...&re four in number, 
and...are by far the most valuable records of the secondary operations of the Gora series. ... 

My attention was undividedly devoted to the immediate computations of the season's 
work. ... Indeed, with the exception of the few hours devoted to the necessities of life, every 
hour...was given...to this duty, and it was...& difficult task...to compete with two parties so 
computing, and at the same time to attend to the miscellancous duties of the office’. 

Errors were found in the work of so experienced a computor 8s Jobn Peyton, 
who Had at one time been Radbansth's teacher ; 

The vigilance of the Chief Computer having detected no less than 11 errors in the zero 
means-of the principal angles of the Calcutta Meridional series as deduced by the Surveyor, 
the attention of officers in charge...is earnestly called to the necessity for rigorously checking 
their angle-books. The accuracy of the whole work depends on the angles being correctly 
deduced from the observations, and this is the first and most important duty of the heads 
of parties, who sre strictly responsible for all errors. 
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The party computations were sometimes accepted for incorporation in tbe 
final record volume. The Surveyor General sent to Peyton on tbe Coast series 
two sets of forms which have been carefully prepared by Captain Renny-Tailyour, Astronomi- 


cal Assistant. ... One set contains the forms for field computations, and the other contains 
instructions and forms for preparing the General Report in a shape fit for publication. The 
field computations...being conducted in duplicate by two computers, ... these documents when 


bound together will form two authentic volumes of field records from which & fair copy of 
the General Report can be prepared. ... In the event of the fair copy...being lost or injured 
in transit, the computation records will supply the means of preparing another copy. ... 

As your field season on the Coust series is barely three months in duration, you will have 
nine months per annum of regular office duties, and, therefore, will be able to prepare the General 
Report of your series in & final and authentic shape. ... To render your materials available for 
geographical compilations in my office, & fair chart with lists of latitudes and longitudes and 
heights of each season's work is required, to be sent in every year [ 120-1 J}. 

A departmental order was issued on tbe subject during 1854; 

Progress...has not corresponded with the field work. ... Many of the computations occupy 
more time than the field work. One source of delay...arises from the necessity of completing 
each series before the final verifications are arrived at. The corrections derived from these 
verifications, though small, necessitate more or less a general revision. As the chief value 
of the results consists in the perfection of accuracy, much caution is required in every step of the 
computations, all of which require verification by two computers, and rigorous comparisons. ... 
The preparation of the final report must, therefore, ... prove a tedious labour. ... 

" The number of maps now compiled in my office...create a corresponding demand for trigo- 
nometrical results. ... This object, in the case of recent operations in the Punjab, has been 
accomplished by the preparation, season by season, of a final plan, with a list of numerical 
values in latitude and longitude, most useful for compilation purposes. ... ' 

Officers in charge of series are, therefore, ordered to furnish, season by season, a carefully 
projected chart on the scale of 4 miles to an inch with the numerical values engrossed thereon. ... 
No cbart without numerical values...can be reckoned more than a sketch, because the paper is 
liable to alteration. It is better to record the numerical results on the chart than to give them 
in the form of a list, as it prevents separation and accident [ 120-1 J^. 


CoMPUTATION RECORDS & REPORTS 


The greatest care was devoted to the preparation of the manuscript General 
Report of each series of triangles. The original was kept in the Calcutta computing 
office, the first copy being sent to India House in London, and the second to the 
Surveyor General's field office?. At the end of his first year as Surveyor General 
Waugh informed Government tbat 
greater progress would have been made in these extensive computations had it not been neces- 
sary to employ a large proportion of my computing office in preparing duplicate copies of the 
Great Arc angle-books, and triplicates of the 7th, 8th, and 9th volumes of the General Report 
[1v, 110-2 ]. I have been obliged to leave Mr. De Penning and a portion of the office in 
Calcutta for the sole purpose of preparing these transcripts because, until duplicates have been 
made, it would be imprudent to transmit the original angle-books to the India House. 

The triplicates of the General Report ure required for the use of my office in the field. 
Very slow progress can be made by four computers in transcribing these voluminous documents‘, 

In addition to making these copies, the Calcutta office was employed on the 
recalculation of the triangulation of all the Madras topographical parties from 1816. 
On taking over as Deputy Surveyor General Thuillier found 
two of the computers...making duplicates of the Calcutta Longitudinal...and Parasnath series 
angle:books, and the other two comparing the Great Arc...angle-books. ... The first comparison 
of the 10 volumes of the Great Arc...was completed in that month [ July 1847 ], when by 
the direction of the Chief Computer ( temporarily present at tho Presidency on sick leave ) 
[ 341 ]...& second comparison was instituted. ... This comparison is still in progress [Dec. 1848]. 

Field work was now progressing rapidly, whilst computations were lagging. 
“The labours of those in Calcutta have doclined..[for] want of adequato 
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supervision. ... A change...becomes necessary"? [ 341, 354-5]. It was decided to 
concentrate the computing office at Calcutta under the Chief Computer, and 
Radhanath took personal charge st Calcutta in May 1849, charged with early com- 
pletion of i l . 

the General Report of the Gurwani Meridional series. ... The chart is now under compilation 
at my field office, and will serve as a model for that part. ... I have directed him to examine 
the transcripts of the Great Arc angle-books. ... The final completion and despatch of these 
books to the India House is & matter of urgent importance. ... As soon as computers become 
5vBilable...] have directed the General Reports to be taken up in order—The Gora Meridional. 
-. The Maluncha Meiidionals. ... The Bombay operations—The Calcutta Meridional, ... the 
Chendwar, ... and North-East Loncitudinal...] propose to undertake myself®. 

By 1854 the Surveyor General had a small computing office working at his field 
headquarters at Dehra Dün under Hennessey, which by 1856 had completed 
General Reports for part of the Hurilaong Meridional and wr. Longitudinal series, 
including computation of the snow peak observations [ 90-2, 343 ]. 

In 1856 the Chief Computer submitted a report showing all the work completed 
at Calcutta from May 1849 to April 1856. His staff had consisted of himself, a 
Head, and a Deputy, Computer, and six assistant computers ; 

The Reports which have been brought up are...Gurwani, ... Gora, Calcutta Meridional ... 

Altho’ the bringing up of the Report of a trigonometrical operation is always a very laborious 
occupation, the...Calcutta series report has proved particularly so. ... The computers only 
assumed that the Surveyors have correctly recorded their observations in the angle-books. ... 

Commencing from this point, they went over very carefully all the details of computation, 
and arranged and digested the results ; also, when required, verified those results by indepen- 
dent processes of computation. ... Laborious calculations...and the continued watchfulness... 
to guard against errore...were both very great. ... 

The Reporte...now on hand are...Maluncha series...Chendwar...Hurilaong?. 

Previous to my leaving Debra Dhoon in 1849 some mistakes were discovered...in the com- 
putation of the meridional triangles of the Great Arc. ... It was the wish to the Surveyor 
General that as soon as I reached Calcutta I should have the whole of this calculation revised. 

Other work bad been the preparation of tables for the Auxiliary Tables, and 
the testing and preparation of formule and tables for the computation of paly- 
gonal figures [ 123, inf jf. A very important part of each General Report was the 
final chart of the &eries, which was prepared on the same lines as the preliminary 
chart submitted at the close of each field &eason [ 120-1, 127 ]. 


DISPERSAL OF ERRORS 


In January 1851 the Surveyor General] called on the Chief Computer to try out a 
new method devised by Gauss for the dispersal] of triangular errors through compo- 
site polygons and quadrilaterals, which promised better results than the method 
followed by Everest. Radhanath first tried two simple figures by this new method, 
and obtained results closely agreeing with the old method. He then took up 
the seven quadrilaterals forroed on and about the Seronj base. These...forro the most compli- 
cated figure that occurs in the Trigonometrica] Survey. They produced no less than 46 
equations, rome of which were of very unwieldy magnitude. ... The solution...occupied four 
computers seven months. ... The results...were highly satisfactory, shewing that the greatest 
digcrepancy...bet ween Gauss’s and Col. Everest's methods...would not exceed 0°- 145. 

Waugh concluded that the new method was too laborious for departmental use. 

. À more serious matter was the recomputation of the Calcutta Longitudinal] 
series, to determine the best values for the points of departure for each of the 
subordinate meridional series, and the distribution of the errors found on closing 
with the North-East Longitudinal. 

Since the year 1834 new azimuths have been observed at the several stations of the longi- 
tudinal series...which have been used as the origins of the meridional operations. These 
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azimuths differed from those taken by Mr. Olliver prior to 1834 by from 15 to 22 seconds, and 
as they have been undoubtedly observed with better instrumenta, and according to & better 
system, ... those elements should be taken advantage of}, 

The recalculation of the longitudinal series was taken in hand in September 1853 
and completed in five months. It was entirely re-observod from Sironj to Calcutta 
between 1863 and 1868. 

The fina! distribution of errors and reduction of results of the triangulation of 
the Great Trigonometrical Survey was carried out under the direction of General 
James Walker whilst he was Superintendent of the Trigonometrical Survey and 
involved some twenty years of hard and sustained work. The whole triangulation 
was divided into five figures—North-West [ pl. 5], North-East [pl. 4], South- 
West, South-East Quadrilaterals—and the Southern Trigon. The final compu- 
tations, with brief historical accounts, were published in a series of volumes entitled 
Account of the Operations of the Great Trigonometrical Survey of India ; 

The first volume published Dehra Din 1870, described the Standards of Measure 

and the Base-lines, and included an account of the early operations. 

Volume rr, published 1879, gave a History and General Description of the Principal Trian- 


gulation and of its Reduction. 
Volumes m1, 1873—rv, 1876—and rv A, 1886, covered the North-West Quadrilateral. 


Volume v1, 1880, the South-East Quadrilateral 

Volumes vii and vi, 1882, the North-East QuadrilateraL 

A series of Synoptical Volumes was also published, taking each triangulation 
series separately, and giving the essential results, with charts and historical sum- 
maries. Of these Vols. 1, I1, and m1—covering the Great Indus series, the northern 
section of the Great Arc, and the Great, or Karachi, Longitudinal series—appeared 
in 1874, whilst Vol. xxxv, covering the North- East Longitudinal series did not 


appear until 1909. 
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ASTRONOMICAL & OTHER SCIENTIFIC WORK 


Astronomical Observations — Azimuths — Himálayan Attraction — Departmental 
Observatories — Meteorology — Electric Telegraph — phe RY — Geology — The 
Schlagintweit Brothers. 


meridian were continued along both meridional and longitudinal chains of 
triangles as check against accumulation of error in direction ; 

When trigonometrical operations are carried on in a single series composed of a succession 
of simple triangles, the symmetry of those figures and the minuteness of the triangular errors 
do not afford sufficient. guarantee that the work will prove satisfactory on verification. 

It is therefore necessary...that azimuth observations should be taken at stated intervals 
apart, whereby it may be ascortained by an independent process whether the angular errors 
are properly compensating each other, or are unduly combining [ rv, 101 ; v, 204, 256 J. 

Garforth was told to make frequent observations whilst in recess at Allahabad ; 

Expertness can only be acquired by constant practice. ... In conformity with the standing 
rules...you will commence a systematic course of observations, ... & set every evening, Sunday 
excepted, on Ursa Minoris at its eastern elongation...with the usual transite for time!, 

Astronomical observations for zenith distance, or latitude, had been made by 
Everest along the Great Arc for determining elements of the figure of the earth [1v, 
16,96-101]. Waugh was later anxious to have the accuracy of the longitudinal series 
from Sironj tested by observation of latitude at Karachi, as thusexplained by Strange; 

The series which I have just completed is the largest arc of parallel ever yet rneasured in 
any partofthe Globe under favourable circumstances and with first-class instrumental means. ... 
The computation of this arc has bean conducted with an assumed value for the figure of the 
Earth. This value has been found adequate to the requirements of meridional arcs, but has 
never, until now, been tested fairly on arcs of parallel’ 

The Surveyor General observes that one effect of an insufficiency in our formule will be to 
vitiate the latitude of the termination of the series, and that it is therefore desirable that I 
should determine that latitude astronomically. He considers that until this test bas been 
applied it would be imprudent to issue data...for geographical purposes...as to the latitudes and 
longitudes. He has accordingly instructed me to determine this element with all the accuracy 
possible, a task which will involve about 300 delicate astronomical observations’. 

After preliminary observations by Strange in 1853, the main observations were 
entrusted to Tennant who constructed an observatory on Bath Island, “situated 
between Kurrachee and Clifton", on the condition that “the privilege of bathing at 
this island, hitherto allowed to European soldiers, is not to be withdrawn’, One 
of Everest’s astronomical circles [ Iv, 131-5 ] with an astronomical clock was put in 
order and erected with the help of Mohsin Husain. The observations were carried 
out during March and April 1855 [ 44, 46]; 

On the morning of Easter Sunday the 8th April...heavy rain came on, and the roof of the 
observatory leaked. This was remedied by spraying the joint where the wood joined the tiles 
with tar and then nailing over a flap of the tarpaulin. Since this, though rain has again been 
falling, the roof has been dry. Clouds and rain delayed the completion of the observations 
till the 25th April; ... connection by three single triangles...computed since5. 

Tennant made 1614 single observations, and deduced a value of latitude only 
0*-882 less than the value brought up by triangulation from Kalianpur®. The 


Ds Waugh’s direction regular astronomical observations for azimuth and 
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observatory was then closed, and the marks carefully covered and handed over to 
local officers for preservation [113]. The astronomical circle was sent up by 
steamer to Sukkur, and at the close of the field season accompanied Tennant’s camp 
to Dehra Diin. Tennant reports before leaving Karachi that 

the astronomical circle and clock have been carefully packed and placed in the observatory 
ready for removal. The clock had remained standing for the azimuthal observations, and the 
sea air had much rusted all but the parts subject to friction. I have...had to clean the whole 
and have again oiled it. ... The iron limb of the astronomical circle I have...covered with Jard?. 
His report appears amongst Waugh’s mss. and an abstract was published by the 
Royal Astronomical Society?. 


Officers were encouraged to observe occasional latitudes on each series of 
triangles and, writes Waugh to Peyton on the Calcutta Meridional series, 
this would not only afford good practice...to yourself and sub.assistanta, but would also be in- 
teresting in a geographical point of view as affording the means of comparison with our trigo- 
nometrical operations. The only instrument available for your purpose is the vertical circle of 
Troughton's 18-inch theodolite [148, 155]. Altho’ it is inferior in power and division of the 
limb, ... it would in 4 or 5 nights determine the latitude to about 1” of the truth’. 

Waugh set little store on astronomical observations as substitute for triangula- 
tion [ xu, 175-92 ] and questioned the need for keeping sextants and 
artificial horizons. ... These are navigation instruments and, as the first wave of geographical 
discovery in India partook...of the character of inland navigation, astronomical instrumenta 
were necessary, and corresponding observations were taken at the Surveyor General's Office. ... 
The &stronomical observations of those days were works of high merit, far beyond the reach 
of a sextant and artificia] horizon. But no ssironomical observations, even with the highest 
order of instruments, can compete with terrestial measurement. ... No revenue survey should 
...correct itself by astronomical measurements, as they are decidedly inferior. 

I have &..horror of astronomical surveying. A good surveyor should have firm faith 
in the accuracy of his own measurements. If latitudes and longitudes are wanted, those of the 
trigonometrical survey are...etrictly correct as to relative positions. Let the revenue surveys 
...base upon these points, with which no astronomical measurements can pretend to compete. 

If a Revenue Survey precedes the Trigonometrical, let one point of departure be fixed 
astronomically by good instruments sent temporarily from the office. ... The astronomical 
part of the work should be considered merely temporary, to be replaced afterwards by the 
values given by the Trigonometrical Survey [ 119 Jf. 

Thuillier insisted, however, that the revenue surveyors should observe astro- 
nomical azimuths at all their control points, and in the Punjab a small detachment 
was employed to construct masonry pillars at circuit junctions for that purpose ; 

The sextant and artificial horizon...have been invariably attached to every Revenue Survey 
from the commencement, ... more, I imagine, for the purpose of correctly finding the true 
azimuth. ... Unless theodolites with vertical arcs of 40° or the full circle are aupplied...it seams 
...inadvisable to dispense with the sextant [ 298 J. 


ASTRONOMICAL ÁZIMUTHS 


It was a standing order that astronomical azimuths should be observed at the 
startiog and closing stations of every chain of triangles, and also “at moderate 
intervals along the series” [ rv, 95-6] ; 

In a meridional series the azimuth stations should be as near the meridian, and in a longi- 
tudinal series as near the parallel, as possible. ... The fundamental azimuth...taken at the 
station of origin must always be observed to a Nautical Almanso star at ita periodic time. 
... In these days of astronomical improvement the places of the stars given in the Nautical 
Almanac may be relied on with great confidence, and no other stars should be employed in the 
case of single elongations®. 

Observations were taken to circumpolar stars, and every effort was to be made 
“‘to-observe the same star at both elongations". A set of azimuths consisted of 
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at least 8 observations at each elongation, four before and four after. “Eight 
observations can easily be taken without hurry or confusion" in & space of 40 
minutes, but in some cases the requisite number of sets on prescribed zeros might 
extend over one or two weeks!. To Nicolson starting the Assam longitudinal 
series the Surveyor General writes ; 

Eastern Bonga) is unfavourable for such observations on account of fogs and clouds which 
are even more detrimental to astronomical observations than to the terrestia] work. ... You will 
meet frequent disappointments, and care must be taken not to waste time in uselessly waiting 
for clear weather. If the weather is clear when you arrive ata etation...you can take thein, 
otherwise pass on and endesvour to arrange for taking them at a moro favourable epoch. ... 
Observations...on 7 zeros would occupy no less than 7 days, which is a serious interruption to 
progress. Captain Strange has found it practicable to change zero during the observations, 
thue accomplishing 2 zeros in 24 hours’. i 

To Strange on the Coast Series he writes ; 

Considering the limited field season... think it will be sufficient to observe at convenient 
stations about 70 to 100 miles apart. As vou go south you will find these observations become 
more difficult. from longer daylight and the diminishing elevation of the pole’. 

To Logan on the North-East Longitudinal ; 

As n general principle...it is very desirable that szimuth of verification should always be 
observed at the point where two series...unite, and more especially if these...have been executed 
by different parties, because if a disagreement exista...the azimuth observations will shew in 
what proportion the error is to be distributed. ... It is desirable that all series in the plains 
should be checked at every 50 miles. ... 

Azimuths near the hills are liable to disturbance, but at the distance of the Longitudinal 
‘Connecting series the disturbance must be small, and likely to be the same at each place of 
verification. ... We can know nothing, either, regarding the disturbing force on the correctness 
of the trinngulation unless azimuths of verification are observed. ... The apprehension of 
mountain attraction is no just reason for omitting such observations‘ [ 98, 133 J. 

He particularly desired Logan to observe at Bela "because of the great errors 
of the Karara Series" ; these errors had been shown up when he had himself 
observed at the junction of the north and south sections in 1845 [ n, 114-5, 156 ]. 


The Great Longitudinal series was of high importance, and indeed the inadequacy 
of the controlling azimuths had been a serious blot on the Calcutta section [1v, 58, 95]. 
In his instructions to Renny the Surveyor General writes [ 38, 98] ; 

Colonel Everest’s azimuth observations at Xalianpur, together with the new latitude and 
the old longitude of that point...will form the fundamental elements for the origin of your 
work. .. I would advise you to observe azimuths at every alternate station if the sides are 
long, or at every degree...if the rides are short, selecting...such stations...as may appear to 
be most free from...]atera! attraction on the plumbline...at right angles to the meridian. ... 

In some cases it would be interesting to measure the amount of attraction. For example, 
observations to the east and west, and on the summit, of Aboo would be interesting? 

The disturbing effect of the mountains was specially noted along the North- 
West Himalaya series, the Surveyor General writing to Walker at Jogi-Tila ; 

In consequence of the Himalayan attraction no confidence can be placed the direction of 
the plumbline in the vicinity of these Btupendous mountains. This attraction is chiefly 
north-easterly, and vitiates...all resulte of astronomical observations depending on a true 
level. ... For this reason it has been impracticable to obtain trustworthy azimuths or latitudes 
ofthe North-West Himalaya series. ... The greatest apparent deflection which has been detected 
amounts to 37**7 in latitude, and in azimuth 207° 156 [ 10, 35, 177; V, 134 P. 

If an erroneous azimuth be adopted at the origin of your series, it would vitiate...your 
results. ... The probable deflection at Jogi-Tila may be...very much less. ... It will continue 
to decrease as you go south, ... perhaps...disappearing altogether at 150 miles, although meri- 
dional effect may continue...for 100 miles further on. ... 

lt would tend very much to throw light on the subject of mountain attraction if satis- 
factory observations were made for latitude at the same stations as for azimuth’ [ 135 ]. 
These observations...would...interrupt your progress materially. ... I would therefore recom- 
mend your confining the latitude observations to the smallest number of stations sufficient 
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to verify your latitude. ... I think it will be sufficient if you determine the latitude at Murree 
during next recess, also at the Jast station of...azimuth at which the non-meridional attraction 
disappears, and at another azimuth station, say 50 miles further south). 

Walker and Basevi observed latitude at Murree during 1858, the observatory 
forming a triangle with two stations of the North-West Himalaya series ; “I was 
fortunate in having a memorandum of the observations taken by Captain Renny- 
Tailyour in determining the latitudes of Dehra and Banog " ( 136-8 ]*. 

Deflection of the plumbline was further considered in relation to azimuth 
observations along the Great Indus series ; 

The westerly attraction of the Belochistan and Soliman ranges may be expected to have 
some disturbing influence on the plumbline. ... The circumstance ought to be considered in 
choosing stations for observing azimuth, 8s well as in judging of the results, ... but I do not 
think it would justify the omission of circumpolar observations ( 132 J. ... 

Without such observations we should be entirely in the dark, both as regards the angular 
errors accumulated...and the probable amount and direction of the mountain attraction. ... 

The stations...may be placed...100 miles [ apart ], more or less?. 

Little use was made of all these azimuth observations in the final reduction, 
as is explained in the following note by General Walker under whose direction that 
great work was carried out [ 125, 129]; 

The numerous astronomical determinations of azimuth, latitude, and differential longi- 
tude, which have been made at various stations of the survey, furnish a number of external and 
independent facts...with which the triangulation might have been brought into accordance. 
The azimuths ... seemed to have a claim for introduction, as they were measured with the 
intention of forming a check on the triangulation. They are very numerous. 

But the triangulation of this survey cannot be forced into accordance with any astronom- 
ically determined facts of observation without a liability to introduce errors arising from 
deflections of the plumbline in astronomical observations, which far exceed the errors ordinarily 
generated in the triangulation. . 

Other errors would arise, more minute, but...very sensible in long distances, from the errors 
in the numerous elements of the Earth's figure. ... If the triangulation were to be forced into 
accordance with the astronomical determinations, it would become seriously distorted in parta, 
and unfitted for employment in further investigations of the figure of the Earth. ... 

Thus in the final reduction...the only astronomically determined elements employed... 
[ were ] those which were adopted for Kalianpur, the station of origin of the calculations‘. 


HIMALAYAN ATTRACTION 


Both Lambton and Everest had been well aware that their observations were 
influenced by visible mountain masses and even by unseen subterranean variations 
of density ( u, 261 ; m, 253-4 ]. Everest had noted the large deflections at Banog 
and other sub-himalayan stations, and had purposely selected Kaliàna at the north- 
ern end of his arc on account of its distance from the mountains [ 1v, 104-5 J. 

Waugh, of course, knew all that Everest had noted on the subject, and fresh 
evidence accumulated as surveys progressed. He was, moreover, compelled to take 
more serious notice by the eagerness with which Shortrede pressed the matter after 
his resignation from the Survey. Shortrede wrote direct to the Government of India 
describing a series of observations he had taken in 1841 for the latitude of Dehra and 
his deductions that would, he thought, impugn the accuracy of Everest's northward 
closing of the Great Arc. The final account of that great work had not yet been 
published, though Waugh had manuscript drafts. Shortrede writes; 

I have long boen of opinion that the mass of the Himalaya would have a sensible effect 
in deflecting the plumbline throughout northern India, but it was not till September 1841... 
that I had an opportunity of putting this idoa to the test. ... The place of observation at Derah 
was 5bout 100 feet west from the chimney of the Surveyor General's office, the position of which 

‘js fixed from the Great Aro [ 1v, 105, 166; v, 138]. ... 
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Tho latitude of Kalianpur, on whioh that of al! the other pointe depends, was determined 
by observation to be 24° 07' 11*: Bb [1v, 104 ; v, 124]. ... The triangulation gives tho latitude 
of Banog...30° 29’ 27*- 51, and that of Derah, 30° 19’ 59°: 98, exceeding the observed latitude 
30° 19’ 22°-61 by 377°37 [132}. This discrepancy is so vastly beyond every other known 
instance in any part of the world that it will certainly attract attention. 

At Kalians, where the Great Arc is made to terminate, the difference between the latitude 
by the triangulation and that deduced by amplitude from Kalianpur is 6*-4274. This however 
it may be glossed over—is plainly only a part of what is due to the attraction of the Hima- 
layas. ... Colonel! Everest used to say that this discrepancy was vory strange, and that he 
could not account for it, but I apprehend it is...sufficiently &ocounted for by the mass of 
mountains to the eastward. ... 

I was curious to know why...Kalians had been adopted for the end of the Arc, and on one 
occasion I asked Colonel Everest, who told me that it was...to nvoid the attraction of the 
Himalayas. ... I remarked tbat...the only part of the force which...becomes nothing is that 
affecting the absolute force of gravity, whereas the other part affecting the level, or plumb- 
line, is then at ita maximum. 

He tried to show me that I was in a mistake. ... On this I referred to the spberoidal figure 
of the earth, ... showing that the equatorial protuberance, though always below the horizon, 
sensibly deflected the plumbline at every point on the surface. This could not be denied, 
and the subject was then dropped and never again referred to between us}. ... 

I think I can...shew that the attraction of the Himalayas had diminished the observed 
latitude of Kaliana by more than 10 seconds, and that the work as it stands is unfit to be used 
for determining the figure of the earth. ... Having st length got Jeisure to reduce my observa- 
tions, ] feel it...due to myself...to bring the subject to the notice of Government?. 

The letter was passed to Waugh for comment, and he showed that Shortrede 
had produced nothing that was not already known ; 

The existence of lateral attraction at Ksliana ia by no means a new discovery. ... Colonel 
Everest’s observations of Kaliana were taken in 1839-40, long prior to those of Captain Short- 
rede, and as soon as they were reduced and computed the result became known to every member 
of the Department, including Captain Shortrede himself. So far from that result being glossed 
over, it was...officially reported to Government. ... 

Captain Shortrede’s observations throw no new light whatever on this subject. ... Colonel 
Everest...had previously deduced a discrepancy of 6*: 4 for the station of Kalians and, as the 
grest mass of mountains lies about 40 miles north of Dehra [in defect 37:4], and nearly 
97 miles north of Kaliana, these two discrepancies agree in fact very closely, being very nearly 
in the inverse ratio of the squares of the distances. ... The latitude of Belville as observed by 
General Hodgson and Captain Herbert...was...found to differ 14** 6 from the trigonometrical 
computation [ r11,, 37 0.6], and as the distance of Belville from the attracting mass is very 
nearly 71 miles, tliis result also agrees within about 23 seconds. 

Waugh further pointed out that the instrument with which Shortrede took his 
much-vaunted observations, was that to which he later attributed ''the badness of 
his observations on the Karara series" [ 155] ; 

The influence of the Himalayan attraction is...clearly set forth in the General Report,’ 
and its probable amount at Kaliana can be far more accurately estimated from Colonel 
Everest’s own observations taken on the spot than from those of Captain Shortrede. ... 

I..draw particular attention to Colonel Everest’s remarks with reference to the azimuth 
observations at Banog, ... taken for the express purpose of ascertaining the probable effect 
of the lateral] attraction exerted by the mountains in its vicinity [ rv, 98, 104 J. ... The obger- 
vations at Banog were taken in September 1837, partly by Col. Everest, and partly by 
mysel [ rv, 41] ... Before we ascended the hil] we fully anticipated that the immense disturb- 
ing influence of the mountains would be demonstrated in the most conclusive manner, and thus 
justify...the propriety of terminating the arc at Kaliana, which is 69 miles south of Banog. 

How Colonel Everest, who in the year 1837 took azimuth observations for the express pur- 
pose_of ascertaining the effoct produced by a known...cause, ... should be...misrepresented as 
ignorant of the cause, ... is so unressonsble...that further diaproof seems unnecessary. Long 
prior to Captain Shortrede’ 8 arrival at headquarters...orders had been issued to Captain Renny 
and myself to record...local appearances at every station at which we observed azimuths. 

Captain Shortrede's recollection of his conversations with Colonel Everost are strangely 
at variance with the latter officer's known opinions. 


1 Everest disliked discussing subjecta on whioh he had made up his mind [1v, t-page, 259]. ! DDn. 
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Waugh went on to analyse the several sections of the Great Arc, comparing 
them with meridional arcs measured in other parts of the world, and showed 
in the most incontrovertible manner that the sections of the Indian Arc, the two northern 
of which were entirely measured by Colonel Everest, do not shrink from the application of a 
test under which every other measured arc, that I am aware of, fails. ... Government...may 
... rely with implicit confidence on the superior merita of the Trigonometrical Survey of India!. 
The Directors accepted Waugh’s verdict and passed the correspondence to Everest, 
pressing for completion of his final report, the Great Arc book of 1847 [ Iv, 113 ]. 

Shortrede was persistent, and repeated his views in a paper read before the 
Royal Astronomical Society on 18th June 1848. "This attracted the attention of 
Airy, the Astronomer Royal, who suggested a few slight amendments. Shortrede 
then forwarded a printed copy of his paper, with & copy of Airy's appreciation, to 
the Government of India, still claiming that the deflection at Kaliana “has been 
glossed over in Col. Everest’s lately printed book, and kept out of view by altering 
all the calculated latitudes in the northern section of the Arc’’’. 

Waugh passed the papers to Radhanath Sickdhar at Calcutta ; 

As you were present at headquarters at tbe time the computations were made you are 
better acquainted with the subject...than any other person. ... I should wish steps to be 
taken to verify...the data taken by Captain Shortrede from the Trigonometrical Survey. The 
accuracy of his observations can only be tested by repeating them with better instrumenta, 
which I propose to undertake on the first favourable opportunity. ... 

Captain Shortrede...is very ingenious. ... He does assume that there is no great variation 
of aspect in the situations of Dehra and Kaliana. ... Herein consists his mistake, for in reality 
the change is enormous. ... Dehra is at the foot of the range from which Katiana is distant 60 
miles, and no less than about 140 miles...from the centre of attraction. ... 

Dehra is one of the most unsuitable localities that could have been chosen for investigating 
the quantity of attraction at Kaliana with any approach to accuracy. It is not a principal 
station of the Arc, but an intersected point, ... the chimney of a house. 

Ite position at the very foot of & mountain range upwards of a mile in height, and only 
7 miles distant, must greatly enhance the attraction in a meridional direction, which cannot 
fairly be compared with the azimuthal disturbance observed at...Banog on the top of the 
mountain. ... It is my intention to observe for latitude at Banog in order that all doubt may 
be set at rest, but in the meantime it will be clear...that—the azimuth having been observed 
at the mountain top and the latitude...at its base—no fair comparison can be instituted. ... 

Respecting Col. Everest’s having glossed over the effects of attraction, it appears to me not 
warranted by the facts which are all fully stated, and the mode of dispersion explained, in... 
his printed work. ... Whe results only are printed, ... but every detail is explained. The 
computations are, however, recorded in complete detail in the manuscript copy of the General 
Report which was placed at the disposal of the Astronomer Royal’. 

Radhanath sent the information required, and welcomed the proposal to test 
Shortrede’s conclusions by observations at Banog, commenting shrewdly that 
the latitude and azimuth observations at Banog will furnish the measure and direction of 
the deflection...at that station only...[ and ] furnish no idea as to the average amount, and general 
direction, of the Himalayan attraction in the plains. To obtain this result, latitude and azimuth 
observations will...require to be made at stations from twenty to thirty miles apart along the 
whole line of the North Longitudinal or Connecting series [ 1v, 71; V, 132 n.7 Jf. 

Waugh then replied to Government that 
Captain Shortrede's paper appears to be entirely of a conjectural character, and no reliance 
can be placed on the results. ... The supposition of a constant centre of uttraction on which- 
his hypothesis resta is totally inconsistent with fe conditions actually existing. 

The Himalaya mountains form an immense chain of indefinite length and breadth, composed 
of enormous irregular masses of various beight, with deep intervening valleys. ... The change 
of aspect produced by an &pproach from Kaliuna to Dehra nnd Banog must be enormous. 

Dehra is at the foot of the mountain range, and Banog on the summit, and they are treated 
as identically similar. Captain Shortrede resided nearly 6 months as Colonel Everest's 
guest within five miles of Banog mountain. I cannot therefore understand why he preferred 
taking his observations at the foot of the mountain instead of on the same spot at which the 
error in azimuth had been previously ascertained by Colonel Everest’ [ rv, 95, 104 ]. 
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The observations for Jatitude on Banog taken by Renny-Tailyour in 1851-2 
[ 137-8] confirmed Waugh’s suggestion that the effect of Himalayan attraction 
might be less at. Banog than at Dehra Dün where Shortrede had observed’. 


During the summer of 1853 Archdeacon Pratt of Calcutta, an able mathematician, 
visited Mussoorie and, becoming greatly interested in the Surveyor General's problem, 
enjoyed a visit to the summit of Banog. Renny-Tailyour sent him & copy of 
Shortrede’s paper, “chiefly because he has been at the trouble of extracting all 
that bears on the subject...from Col. Everest’s Arc Book’’?. 

Pratt pointed out that the problem involved the effect of an unknown attrac- 
tion on the computed values of latitude and azimuth brought. up by precise triangu- 
lation from a distant origin, that might itself be slightly affected by some local 
attraction. The only measure of the amount of this ‘‘deflection” so far applied 
had been that of astronomical observations. These, wrote Pratt, cannot ''elimi- 
nate or determine this troublesome intruder. Recourse must be had to new and 
entirely independent calculation and measurements". 

I feel convinced that the only way to supply the desideratum is to dissect the Himalayas 
and actually calculate the attraction. This may appear at firat to be a most gigantic under- 
taking, but...it is feasible after you have completed your general survey of the mountains, and 
laid down the heights and depths. ... The Great Trigonometrical Survey of India, owing to the 
great extent of its area, is so important a work in ite bearings on physical astronomy that no 
reasonable amount of labour should be spared to make its resulte available’. 

Waugh accepted this suggestion as eminently sound ; 

I was sensible that the best mode of effecting this object would be to calculate the sum of 
the attractions of the mountain masses taken in parts, or piecemeal, and...gave this as my 
opinion to Government. in a report dated 28th July '45 [ 135 n.1 F, but I represented it as an 
herculean undertaking, not being aware that the process might be simplified as shown in your 
letter, from which I derive great encouragement. 

He thought that the topographical survey by the North-West Himalaya series 
would provide sufficient information to the west, but doubted whether tbe old 
surveys of Hodgson, Herbert, and Webb would give sufficient detail to the east. 
He further pointed out that Everest himself had wondered whether Kaliana was 
sufficiently distant from the mountain mass ; 

When the calculations were brought up in 1841, the effect of Himalayan attraction became 

- known, and the question was whether another northern station should be selected further 
from the attracting mass.. But, as Governmont was urgent to close the scientific part of the 
survey, Colonel Everest had no alternative but to leave this duty to hisuccessor* [ rv, 101-2]. 

Pratt followed up by reading a paper before the Royal Society on 7th December 
1854, entitled Attraction of the Himalaya Mountains on the Plumb-line in India, 
and he continued to work at the subject till his publication in 1865 of A Treatise 
on Altraction, La Place’s Functions, and the Figure of the Earth. He sent Waugh a 
diagram shewing the general height of the mountains—sector by sector—to the 
north of Kalina, and asking for information about conformation and height in the 
neighbourhood of the terminals of the several sections of the Great. Arc ; 

A few months ago Y forwarded to you...a copy ofa paper lately printed in the Philosophical 
Transactions On Himalayan Attraction, about which I wrote to you...in Sepiember 1853 from 
the Caps. ...By tlie help of your maps you will be ablo in a moment to see whereabouts in the 
mountain mass the compartments of my diagram lie. 

Hennessey was too busy on other wapk to take up the task suggested?, but. Ten- 
nant suggested that the results of the longitudinal are Kalianpur to Karachi might 
help. In a paper read at Calcutta, 21st July 1859, Pratt discusses “the influence 
of Mountain Attraction on determination of the relative heights of Mount Everest... 
and the lofty peak discovered near Kashmir”? [ 87-9 ] suggesting that 
mountain attraction [may] cause the survey to make the height of the newly discovered 
mountain [ K 2] too low by 150 to 200 feet relative to Mount Everest. The plains at the foot 


!1DDn. 569 (161-2) Renny-Tailyour to Pratt, 23-6-53; GTS., x1 (10). *DDn. 569 (161-2), 
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7) SG. to Pratt, 9-8-53. — *DDn. 324 30-3), Pratt to SG., 4-2-66 ; note by Hennessey, 34-56. RAS. 
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of the Darjeeling Hills are higher above the saa level than the survey makes them by 189 feet- 
and tho plains at the foot of Kashmir are higher than the survey make them by 291 feet [ 66 P. 

The whole subject now attracted wide attention, suggesting the value of pend ulum 
observations for the determination of variations of gravity, and introducing the 
theory of compensation or isostasy. Amongst the many scientists who have con-. 
tributed’ to the development of modern ideas on the subject are Stokes— Airyt— 
Demen IIO IUS a urrard: sS Graaff Hunter. Deparenceis publications on 
the subject include ; 

Accounts of the Operations of the G.T.S. xv (621); Alphabetical List of deflections deduced. 
Special Report No. 5. Report on Local Ailraction in India, 1893-94, Burrard 
Dehra Dun, 1895. 
Professional Puper No. 5. The Attraction of the Hima'aya Mountains upon the Plumb- 
: line in India. Burrard, Dehra Dun, 2nd edn. 1901. . 
No. 13. Investigation of the Theory of Isostasy $n India. | Crosthwait 
Dehra Dun, 1912. 
No. 17. Inveetigationa of lsosiasy tn Himalayan & Neighbouring 
Regions. Burrard, Dehra Dun, 1918. 
No. 18. A Criticism of Mr. R. D. Oldham’s memoir “The Structure 
of the Himalayas”. Cowie, Dehra Dun, 192). 
Departmental Paper No. 12. Geode«y. De Graaff Hunter, Dehra Dun, 1929. 

A paper by Pratt dated December 1869, was printed at Dehra Dün by the 
Trigonometrical Survey under the title “On the effect of gravity at Kaliana, 
Kalianpur, & Damargida produced by the irregularities of the...Earth’s crust’’. 

Waugh’s Manuscripts include a note on “A method of calculating the Horizontal 
Attraction...arising from the combined effect of the excess and defect of matter’, 


DEPARTMENTAL ORSERVATORIES 


Banog hill station was fixed by Everest in 1835 as the Himalayan terminus of 
the Great Arc. In 1837 he and Waugh found here a deflection of 22” in azimuth. 
Standing 7,429 ft., above the sea, it is about a mile north-west of Everest's house, 
The Park, and connected by a bridle- path constructed in 1835 [1v, 163]. It lies 
about 3 miles west of Mussoorie, and is easily accessible. It commands a grand 
view in all directions, with the Chaur peak to the west, Bandarpünch and the 
snow range to the north, Sabáranpur, the Ganges and Jumna rivers to the south. 
It was later made the terminal to the line of spirit levels brought up from Karáchi*. 

Though the station was not so accessible in Waugh's time as when Everest had 
his summer headquarters at the Park, it was still frequently visited, and in 1851 a 
temporary observatory was constructed and steps taken to secure the summit as 
the permanent property of the Department, Renny writing to the Government of 
the North-Western Provinces ; 

The observatory is required for determining the latitude and Himalayan attraction[135-6]— 
for baroinetrioal experimonts in connection with the geodetical heighte brought up from the ene 
[ 66, 69 J—and the examination of instruments, especially theodolites—for which the isolated 
position of the station, and the number of known angles given by surrounding stations afford 
peculiar facilities, The preservation of the station is, moreover, of great importance as 
being the transfer point of the Dehra Doon base, and the point of union of three principal 
series, viz., the Great Arc, and the North-West and North-East longitudinal series. ... 

The ground at present occupied by the observatory buildings, and required for the 
encampment of the observer party, may be defined, ... reckoned from the station mark, viz.— 
on the north, up to the precipice, or about 50 yards—on tbe exist 300 yards—to the south 
100 yanla—and to the west 150 yards’. 

' The local Commissioners of Mussoorie were ready to allot this plot to the 
Survey as povije land under their control. They pointed out that within the past 


1JASB. xxvn )850(314 ); Montgomerie found defections up to 22* in Kashmir [ 234 } ! v, Airy's 
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year the Survey had not only erected “an observatory on tbe Peak”, but had Bio 
built “a private dwelling bouse...below it".. Renny explained that 

on Banog, «On isolated peak that has frequently been struck by lightning, it waa Baek a 
matter of convenience and eoonomy to place the necessary accommodation [for observers 
and establishment ] on a lower level, but the small bungalow, ... which...does not exceed an 
ordinary office tent, is oortainly within 60 yards of the obsorvatory!. 

In the course of a somewhat bitter correspondence on the fairness of charging rent 
for this plot of public land, Waugh pointed out that 
Colonel Evercat...did not contemplate astronomical observation at Banog bocause the question... 
of Himalayan attraction had not been raised. Hence he did not build an observatory there 
but he occupied the land without question or dispute as often as he required it. ... Every 
public observatory all over the world stands on publio or municipal ground?. 

The x.w.r. Government thereupon declared this plot of just under 7 acres, 
"marked out by 13 pillars of masonry", including “a pucka observatory and a 
chuppered bungalow" built in 1851, to be granted to the Surveyor General. 
Rent at Rs. 4-3-0 per annum, 2 annas a bigha for 33} bighas, was paid to the 
Commissioners of Mussoorie, and charged to Government by contingent bill*. 

Beyond this correspondence no record nor tradition has been found of the con- 
struction or demolition of a pucka observatory on the peak, and the records des- 
cribe the hill station as marked by a solid pillar 2 ft. high, with upper and lower 
markstones. It is now protected by a rough stone cairn several feet high. There 
is no trace of any masonry observatory, but the ruins of the small four-roomed 
dwelling for the observer still stands [ 1951 ] in a cluster of trees about 150 yards to 
the south-east of the station cairn. 

Banog observatory was soon abandoned ; Waugh noting that 
up to 1852 Banog was made the observatory of instruction. This entailed much expense and 
inconvenience, and the entire day was lost for office. _ When Major Renny-Tailyour instructed 
Lieut. Walker, the interruption to other business was felt to be so great that the Surveyor 
Govora) built an observatory at his private expense at Lauriston‘. 

Col. Waugh's private observatory is too confined for teaching many together. ... When 
Simm’s 24-inch theodolite was altered by Mr. Cribble and Major Strange [154], they oom- 
plained for want of room, and the distance from office and the workshop was peculiarly in- 
convenient. Last season Lieut. Tennant had to clean and adjust the Great Theodolite in the 
verandah at great risk, and the lathe and workpoople had to be put into Col. Waugh’s office room 
to the interruption of his business’, 

Waugh then recommended the construction of a new building close to his office 
which was constructed at a cost of about Rs. 900 and it was ordered that 
the new observatory room being ready for reception of instrumenta, Lieut. Tennant and 
H. Keelnn, Esq., will...take a favourable opportunity of examining all the large theodolites in 
the headquarters depot with the view of selecting one for the Grest Indus series, ... and 
another for the Rahoon meridional series, and putting them in order’, 

It is not clear whether this last observatory was identical with the Mussoorie 
Dome Observatory 8.8., established and destroyed before 1868. This was 
“situated on...the Camel’s Back, to the west of, and considerably below, the highest 
part of the hill. A few yards to the 2.8.8. is the transit room, and a little below on 
the northern face of the hill, is the house formerly occupied by the Great Trigono- 
metrical Survey office" 7. 

There was also an observatory at Dehra Dün situated on the right bank of the 
Rispana nadi, in the compound of the headquarters office of the Great Trigonometri- 
cal Survey, "Zephyr Hall", No. 12 [or 1£ ?} Old Survey Road! [ 133]. 

The observatory at the Surveyor General's office at Calcutta was maintained 
by the Computing Office which made regular meteorological observations [ 139-40 ], 
and took daily observations for time for the control of tbe time-ball at Fort, William 
[1v, 113-5; V, 356-7 ]. The primary purpose of this observatory, had, however, 
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been the maintenance of regular observations for time, barometer, and thermometer, 
to meet the needs of mariners and field surveyors [ m, 186-9; v, inf., 356-7 J. 


METEOROLOGY yi 


The taking of regular meteorological observations had long been of interest to 
surveyors in India, and had been included amongst the functions of the observatory 
which Blacker established in Calcutta in 1825 [ m, 273 ]. Copies of the meteoro- 
logical registers were much in demand [ 1v, 119-20 ], and in 1844 formal sanction 
was given by the Governor General in Council for extracts to be published daily in 
the Calcutta newspaper, The Englishman!. In 1848 no fewer than 21 copies were 
being sent out every month. In 1849 copies of the full registers from 1833 to 1849 
were sent to the Bombay Geographical Society, on whose behalf Dr. Buist was 
collecting date from all directions [69 n.5]; 

Anxious to investigate the phenomena and laws of atrnospheric pressure from the Line 
[ Equator ] northwards, they [the Society ] have endeavoured to place themselves in com- 
munication with every observer and observatory in the East. ... 

They have already been able to trace out a regular law by which the daily tides of the 
barometer decrease, while the yearly range and casual irregularities increase as the equator 
is receded from. ... At Calcutta the extreme yearly range exceeds an inch. ... From Lucknow, 
the northernmost station in India from which regular barometric returns...have been received, 
to Madras and Trivandrum, the minimum pressure for the year occurs with very few excep- 
tions in June, the maximum in December and January. ... 

It will be seen how valuable...are observations such as those you have sent, ... and how 
eminently serviceable it will be...to have them continued?, t 

Up to 1852 the meteorological records as well as time observations and daily 
signals to Fort William were conducted by Vincent Rees [1v, 462 ; v, 356 ] who 
paid his single assistant from his own salary of Rs. 300. The Surveyor General 
agreed with Thuillier that the registers maintained were inadequate ; 

J see with much concern that the register exhibits nearly a complete blank. ... Without 
the night curves and hourly observations the register cannot be considered in keeping with 
the present state of meteorological science. It is...unworthy of the metropolis of India. as 
well as a source of anxiety to all concerned. ... The addition of two qualified assistants...of good 
education...would secure all that is necessary?. 

Before anything came of this suggestion a call came from the Directors for the 
establishment of regular meteorological observations from one end of India to 
another’. After consulting the Surveyor General and others, the Government of 
India recommended the establishment of observatories, under medical officers 
rather than engineers, at 15 stations, of which six fell in north India—Calcutta— 
Lucknow—Murree—Landour—Lahore—Am bila. 

Observations will be as usual recorded at the observatory in Calcutta under...the Deputy 
Surveyor General. ... The results of the Bengal observations will be forwarded...to the 
Surveyor General's office in Calcutta for reduction and arrangement previously to being trans- 
mitted to England. Some amall addition to his establishment may be necessary for this purpose. 

The observations taken in the other presidencies may be...arranged under the supervision 
of the Astronomers at Madras and Colaba’. ' 

The Surveyor General asked for an increase of establishment. The observatory 
at Calcutta had not been ‘‘intended for the furtherance of general science like the 
Madras Observatory, but solely for comparative observations connected with the 
Survey Department, ...a zero point in altitude and departure for tbe various 
surveys" [sup]. 

One head and 3 assistant observers and recorders were duly sanctioned, as well 
as two assistante for reducing the observations received from up-country stations. 
Later in the year the Directors ordered that this work should be carried out “by 
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the Surgeon in charge of the Medical College Hospital” at Calcutta, which they 
reversed after strong protest by the Surveyor General!. 

Rees had now retired, and the observatory was placed under the Chief Computer, 
who reported in June 1853 that he had three observers taking bourly observa- 
tions, and two computers reducing these to proper form. The records covered 
reduction of observed height of barometer—depression of wet below dry bulb of thermometer— 
dew point—elastic force of vapour— weight of vapour—additional weight of vapour for com- 
plete saturation—humidity—weight of a cubic foot of air. 

Al to be computed for every one of the 24 observations made during the day". 

These observations continued till the retirement of Radhanath Sickdhar in 1862. 
The Meteorologica) Department of the Government of India was established from 
18743, and under its direction the Survey has maintained continuous meteorological 
observations at. Dehra Dün up to the present day. 


ELECTRIC TELEGRAPH 


The line of visual telegraph towers between Calcutta and Chunar had been laid 
out by George Everest in 1818 before joining the Great Trigonometrical Survey 
[ mu, 269-72 J‘ but the Surveyor General's Department had little to do with the 
start of Electric Telegraphs in India beyond supplying maps. 

In September 1839 Dr. William O'Sbaughnessy, Professor of Chemistry at the 
Medical College, Calcutta, read a paper before the Asiatic Society on his ''Experi- 
ments on the Communication of Telegraph Signals by induced Electricity." He 
continued his researches and in 1851 was appointed Superintendent of Telegraphs, 
becoming the first Director General of the Telegraph Department in 18535. 

In January 1847 the Deputy Surveyor General was called on to provide a map 
shewing "the line of country from Fort William to Diamond Harbour, it being in 
contemplation by Government to establish a line of Electric Telegraphs to the 
sea" [15]. This line was actually laid in 1851, and extended to Kedgree the 
following year, O’Shaughnessy reporting on 31st March 1852 that 
the conductor has been laid across the Hooghly River, defended by a massive chain cable. 
The operations were completed on the 29th inst., when a message to Kedgree regarding a 
steamer was despatched from Calcutta, and the answer received in seven minutes’. 

In 1854, at the suggestion of Edward Williams, of Engineers [ 195 ], Thuillier 
proposed to work the Fort William time-ball by means of electric connection from 
the Surveyor General's office in place of the simple visual signal ; 

Immediately on the arrival of Dr. O'Shaughnessy..in Calcutta in October or November 
last, I took occasion to consult bim, ... knowing that the inventor of the mechanical con- 
trivance by which the ball is dropped in the Strand, London, from a signal at the Greenwich 
Observatory, ... was then in Calcutta [ Mr. Shepherd ], but the Superintendent informed me 
his hande were then so full, and the materials for the long lines eo urgently required, that he 
could not at that moment bold out any hopes of being able to attend to such a requisition’. 

The connection was eventually installed in June 1858 but was not an imme- 
diate success [ 357 ], and Thuillier reports a year later that the apparatus 
at the Semapbore Tower was originally put up in a very inefficient manner and, until the 
whole was taken down and renewed by...the Superintendent of the Electric Telegraph Work- 
shops, no good resulte could be obtained. ... J...hope...that with the present arrangement the 
shewing of Mean Time will be satisfactorily performed and that we shall be spared the serious 
disappointmente and vexations which the business has entailed on us for some time past’. 

Responsibility for the signals rested with the Chief Computer, and in 1860 he was 
still reporting repeated failures; “Two artificers daily attend the semaphore tower ; 
...one is supplied by the Electric Telegraph, and the other by the Mathematical 
Instrument Maker’s Department. ... These two persons do not agree". 
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There had been 14 failures, probably due to breaks on the main connecting line, 
between September 1859 and May 1860 “whilst on 18th and 19th May the ball was 
not hoisted”. The telegraph mistri drew Rs. 12 a month, and his assistant Rs. 81. 
The new technique was eventually mastered, and signals were carried on by the 
Survey office till handed over to the Telegraph Department in 1905 [ rv, 115 ]. 

. The Survey was likewise associated with the first trials of the telephone in 
. India, which were made in 1877 by an officer of the Telegraph Department. The 
existing wire from the Surveyor General’s Office to the Fort was the medium of 
communication, and the human voice was distinctly heard at both ends. 

From 1855 there are constant references to orders passing by telegraph to 
Surveyors in the field, and several instances of surveyors working with the new 
department. In 1854 Du Vernet was transferred to be Superintendent of the Tele- 
graph Department in Burma, and in 1855, after the war, he saw the line carried 
over 200 miles from Rangoon to Meady above Prome [ 196, 375, 395]. During 1857 
Nasmyth was authorised to help in the lay-out of the line through Cutch, his assis- 
tant Sanger being deputed on this work for some months. The Surveyor General 
was, however, cautious in giving his approval ; ; 

I am anxious that our Department should...make itself useful in all practical ways; at 
the same time, it would not be politic to sacrifice the progress of the survey. If there be any 
objects more than others worthy of a sacrifice, it is military service and the telegraph, and 
I should be very glad to show our readiness to comply with His Lordship's wishes. ... If it 
is in your power to render the assistance asked for, ... I authorise your doing so at once’, 

In 1$65 Robinson was transferred to officiate as Director General of the Tele- 
graph Department, and his appointment was confirmed the following year [ 388 . 


PHOTOGRAPHY 


Photography for map-making purposes was started in a small way at Calcutta 
in 1862 [331]. In 1866, Hennessey brought out from the Ordnance Survey in 
England a complete apparatus for photo-lithography, which was set up under his 
direction in the office of the Trigonometrical Survey at Dehra Dün. Here he 
instructed several survey officers in the new process, one of whom, Arthur Melville, 
already a skilled amateur photographer, took charge in April 1867 of tbe cameras 
which had now been established at Calcutta [ 331 ]. 

Melville had taken a series of interesting photographs whilst on the Kashmir 
survey, Government having at Montgomerie's request authorised the purchase of 
apparatus to the value of Rs. 1,200 and the cost of its maintenance [ 235 ]. 

Views of Kashmir and Ladak and of their various architectural structures, Buddhist and 
others, added to accurate delineations of all such objects as bear upon ethnological inquiries, 
natural history, etc., would, with the maps and reporte, supply all that is wanting to make our 
information about these interesting countries complete*. .. 

In addition, I am very sanguine that a skilful photographer may be able todo something 
in the way of copying our maps, and thus put the published maps more nearly on a level with 
the original than they have hitherto been [ 331 ]*. 

It had been proposed to post to the Kashmir survey & young Engineer officer 
known to be & skilled photographer, but this was prevented by the outbreak of 
the mutiny, and the work was entrusted to Melville. Iu 1863 twelve copies each of 
his best, photographs were distributed to the Governments of India and the Punjab, 
&nd to the India Office in London. 


His Highness the Maharaja Boatman pounding Rice Dogra Sepoys 

[ Ranbir Singh ] Kashmiri Boate Court Chuprasis 
Kashmir Dancing Girls Weighing Rice Boat Girls 
Shawl-makers Irreguar Troops. 
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James Mulberan was another keen photographer, and whilst in charge of the 
Hyderabad survey took a number of interesting photographs of the people and 
country, and sent copies officially to the Surveyor General. 

In 1861 Walker suggested that Branfill’s knowledge of photography “may 
prove of great utility in enabling us to copy and reduce our maps" { 331 J}. 


GEOLOGY 


Dr. Voysey was appointed to the Great Trigonometrical Survey in 1818 as 
medical officer and geologist in response to Lambton’s request for a scientific 
adviser for the siting of survey stations, but no successor was ever appointed 
[ m, 264-6 ] though both Everest and Waugh were interested in geology, a subject 
of particular appeal to all surveyors [ m, 266-9 ]. 

Walter Sherwill, of the revenue survey, spent much of his spare time in the 
study of geology during his survey of Bihar, or Gaya, District, and early in 1845 
sent the Asiatic Society at Calcutta “a beautiful geological map and collection of 
specimens of zillah Behar”, with a "general geological memorandum of the dis- 
trict”, which the Society brought to the notice of the Governor-General, 
that gentleman having, in the intervals snatched from the very laborious duties of a Survey 
officer, constructed a beautiful geological map of the province of Behar, and made a valuable 
collection of 375 large specimens to illustrate it, together with a memoir, all of which he has 
placed at the disposal of the Asiatic Society. 

In 1848 his geological map of Monghyr and Bhagalpur was lithographed, and 
had a wide sale’. His later maps include a 
Geological Map of the northern front of the Vindhya Hills, ... Allahabad to Rajmabal, show- 
ing the position of all the known coal-beds of that tract, also of the silver, copper, lead, and 
antimony localities, as well as the principal iron measures. ... By Captain Walter Sherwill, 
Revenue Surveyor, between the years 1842 and 1851. 1 inch to 8 miles, with large-scale cross 
sections*. 

There is also a geological map of the Palamau coal-fields by William Sage, of 
the Public Works Department? [ 1v, 464]. i 

In 1837, before Sherwil] joined the survey, Dr. John McClelland [ 1v, 204 ] had 
been appointed Secretary to a newly formed ''Committee for the Investigation 
of the Coal and Mineral Resources of India". On his recommendation a profess- 
ional geologist, David Williams, came out in 1845 from the Geological Surrey in 
England to survey the coalfields of Bengal. Williams died at Hazaribagh three 
years later, and McClelland was appointed to act as “officiating Geological 
Surveyor" until the post was abolished from Ist April 1850, “as the Hon’ble 
the Court of Directors have resolved to secure the services in England of a successor 
to the late Mr. Williams, and no work is now in hand except...the printing of your 
report". Two assistants, Theobald and Gomez, were kept on under the Deputy 
Surveyor General till 30th April, and a third, 

Mr. Haddon, being at present engaged on the survey and drainage of the swamps at Purneah 
[245], is to be considered on detached duty..under the orders of the civil authority at that 
station. ... As soon as he has completed the work...he will, in the event of your successor not 
arriving from England, be under the orders of the Deputy Surveyor General". 

In March 1851 Thomas Oldham arrived from England and assumed charge as 
Superintendent of the Geological Survey of India. 


In. August 1851 Saxton, in charge of the topographical survey of Ganjam and 
Orissa, asked that a special allowance should be granted to the assistant surgeon 
in medical charge of his party, for reporting on geology and natural history. The 
Surveyor General would not support him, being of opinion that ` 


!DDn. 25 (8), srs. to 8G., 25-4—61. *JASB.,xiv (hii—v); Progs., 17-6 & 12-845; DLR., 
7 (182). *JASB. xv, 1846 (55-9); xv1 (279-84 ) (381), xvm ( 702); Progs., 6-12-48. “DLR. 
7 (204), 3-8-51 ; 37/59, 3-10-63; 37/70 (78), 24-4-57, sso. 17 (42-À ), 59 (25-6, 35); JO Cat. 


37/5 
37/5 
(167). XRIO. 59 (30-1).  "*arrd. Calcutta, 4-245; d., Hazaribagh, 25-11-18 ; mrio. 60 (27), Geol. 
Map Fx. from Hazaribagh, Williams & MaClelland, 1817-8. * TD)Dn. 469 (25-8), to McClelland, 13 & 26-3-50; 


R. G. Haddon, Raniganj coalfield 1846-7; d. 1857, 


GEOLOGY 143 


no advantage can be expected to soience from desultory researches in Botany and Geology such 
as medical officers attached temporarily to a survey could institute. These undertakings 
should be organised systematically on a pror scale, and follow the labours of the surveyor! 
[ 171-2 . 

Oldham was most anxious for good maps and wrote three years later that, 
for the intended examination of the Nerbudda valley during the coming cold season, ... there 
exist no maps. There are maps of the Gwalior territory...on the west, and also of the Bohag- 
poor and Ramgarh districts of the Ssugor and Nerbudds territories, but of the district between 
no maps exist. ... It is most probable that within this unmapped country the most promising 
mineral localities wil be found. 

I would..suggest...direoting the early attention.. of the Revenue Survey...to this district, 
as it is quite impossible to render the geological examination...fully useful...without good maps 
on which to record the observations’. 

It was also in 1854 that the Directors sent out several copies of a geological map 
by George Greenhaugh, and asked that these should be distributed to officers who 
might be in a position to add to or correct them’. Government thereupon directed 
that Saxton should ‘‘combine an investigation of the mineral resources of the 
country with the topographical survey he is now conducting”. Saxton had told 
the Jocal civil Superintendent that he had 
made collections of minerals from the beds of rivers and nullahs, and last year sent specimens to 
Dr. Hunter, a grest geologist in Madras, who returned my samples named, and their values 
given. ... Mineral research is worthy of notice. My collections last season were much more 
extensive ; I have a large quantity of cornelians*, . 

He asked the Survey or General for official directions and pointed to his report 
for season 1853-4 in which he had noted on 
the iron, coal, and lime in the Talcher and Denkanal estates, and to my narrative report of 
last senson...with reference to the coal in Gangpur estate, to show that..I have not neg- 
lected...opportunities of...colleoting information on important geological features. . 

It has been published in the first Journal of the Presidency to which I belong [ Madras ]... 
that I have been appointed as head of a Geological Survey of Orissa. ... I could now furnish a 
cart-load of mineral specimens of my own collecting, including water from hot springs. But 
they are wanting in scientific arrangement which a professional geologist would give them’. 

Waugh asked the advice of Henry Medlicott, Professor of Geology at Roorkee 
as to how Saxton or any other surveyor untrained in geological science could 
best contribute to local knowledge. Medlicott gave advice—as to books to be 
read, objects to be searched for, the collection and labelling of specimens—which 
was passed to the Deputy Surveyor General for communication to Saxton, now 
placed under his direct orders [ 348 ] ; 

I would...caution him for the present...to avoid theorising, and devote himself to localising 
facts. ... As a Surveyor, to mark down the positions and limits of geological end minera? 
formations, and collect specimens, which should be sent to Mr. Piddington [ of ass ], or to the 
Geological Department, for examination, nomenclature, and report. ... 

Until accurate and complete maps on a sufficient scale are prepared and published, the 
geological survey must languish, or lose a great deal of its value. ... Hence the work of major 
importance is to push on the topographical survey as fast as it can be made to progress without 
sacrifice of accuracy [ 171-2 ]. 

. Thuillier was authorized to provide text-books and specimen cabinets, and 
Saxton was directed to submit geological reports through his office. 

All expense incurred on account of mineralogical investigation is to be kept by Captain 
Saxton separate and distinct from topographical operations, and he will assign...a fair pro- 
Portion of the genera] expenses of establishment to the head of mineralogical investigation. ... 

I do not expect that Captain Saxton and his assistants will by their...researches supersede 
the necessity for & regular Geological Survey hereafter, when maps are ready for gpeologiste 
to base their researches on, but...it may...be possible..to produce information sufficient in 
quantity and accuracy to serve as a first pioneering exploration. ... Surveying is a profoasion 
which requires exclusive devotion to achieve much above mediocrity [ t-page J- 


!DDn. 577 (7), SG. to Saxton, 10-98-51. *DDn. 552 (4), 16-8-54. “*JASB., 1x (912), 3-141, 
Geol Map, En land & Wales, by Greenhangh; lst edn., 1819, 2nd. 1840; DDn. 602 (51), oD. to B., 27- 9-54 ; 
Geol. map of Indie, 9 sheets, JO Cat- (90). *DDn. 548 (56 ) Saxton to Supt. Trib. Mahals. 'DDn. 429 
(2), Mad. Govt. to Sarton, 22-655; Saxton to BQ., 4-7-55. — * DDn. 685 ( 101 ), SG. to DSG., 26-0-55. 
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Oldbam warmly endorsed these arrangements and offered cordial assistance ; 

A portion of my staff ( Blanford & Theobald }' proceed tomorrow into the district. of Cuttack 
to carry out the geological examination of that country, and if Captain Saxton could join 
them...he would probably learn more in a few days than by months of mere book study*. 
Saxton spert several profitable days with Blanford in the Angul State and 
Piddington gave useful hints about collecting specimens, noting that it was 
an utter waste of time for the Surveyor to attempt naming his specimens. The locality and 
...description...of the rock, vein, or outcrop of the specimen is all that is required. ... Where 
mines, whether worked or abandoned, are found, where minera) substances...evidently exist, 
not only should specimens be sent in good quantities, ... & seer or two at least, but particular 
care should be taken to send a lot of the rubbish, and of the vein, stones, or walls. These 
may contain more valuable products than the showy lead or copper ore. ... 

But...consider what a fascinating pureuit Geology is, and how easily a young and zealous 
and valuable officer may be led to overwork himself?. : 

In 1861 Oldham pressed for the early printing of Robinson's survey of Rawal- 
pindi and Jhelum on scale one-inch to the mile [214]; 

'The great importance of & sound knowledge of the geological! structure of the Balt Range... 
has more than once been insisted on. ... Up to the present time, however, this has been im- 
practicable, inasmuch as no maps...existed of sufficient accuracy. ... This difficulty has now 
been removed by the preparstion of the very beautiful and accurate mape...under Captain 
Robinson. ... The mape, however, exist as yet only in manuscript. ... 

Y would...press very strongly the urgent want of good maps of that part of tbe country, 
the very high importance of the district, both geologically and commercially, and the great 
desirability of these maps, on the larger scale of one inch to the mile, being brought forward as 
quickly as convenient. ... The entire cost of putting these on stone so that...many bundred 
copies...could be procured, would not exceed the cost of making two Ms. copies. 

If there were a fair prospect of these maps being available to the Geological Survey in 
1862. arrangements could be made so as to enable us to take up the examination of this district 
in the following season*. 

During 1851-2 a geological survey, “a rough military sketch ", had been made of 
the Salt Range by William Purdon and William Theobald, working under.the 
direction of Dr. Andrew Fleming?. 

‘It has since been the general rule to adjust the programme of topographical 
surveys to meet the needs of the Geological survey so far as possible. 


Tse ScHLAGIKTWEIT BROTHERS 


In 1839, at the instance of the Royal Society, the Court of Directors had insti- 
tuted a magnetic survey of their eastern territories by the establishment of obser- 
vatories at Singapore, Madras, and Simla [ 1v, 117-9]. The observatory at Simla 
conducted by John Boileau had been closed down in 1845 after producing a mass of 
valuable information. Singapore had been under charge of Charles Elliot®, 

In April 1853 the Royal Society was approached by the German Embassy 
in London with a proposition from Baron Humboldt [ ru, 525 ] for support for a 
scientific mission to the Himalayan mountains by two German scientists, Hermann 
and Adolf Schlagintweit, who had already done useful work in the European Alps. 

They confidently hope that... considerable chasm in the cbain of our magnetic observa- 
tions would be filled, and that a stay of about three years in those regions would enable them 
to accomplish many more objects in the interest of science. ... His Majesty [ King of Germany] 
‘would be most happy to place, for the term of three years, the yearly sum of 5,200 sterling at 
the disposal of the Royal Society if an expedition of that sort could be assisted’. 

This was passed to the Court of Directors who welcomed the proposal ; 

In the year 1849 they authorized the Government of Madras to permit Captain Elliot to 

complete his magnetic survey by connecting the Indian magnetic observatories with the instru- 


1Wm. Thos. Blanford ( 1832-1905 ) ; cre.; DIB.; Who Was Who. *DDo. 662 (148) to SG., 3-12-55. 
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menta he had previously had in use. The return of Captain Elliot to England in the year 
1849, and his death soon after return to India, ... prevented his entering on this duty. ... The 
Court-will instruct the Government of Madras...to carry it out as soon eas the seryices of a 
compétent officer are available. ... With reference to the proposed mission of two German 
travellers...for...exploring the Himalayan Range ‘in behalf of a more complete knowledge of 
telluric magnetism end many other branches of terrestial physics’, ... the East India Company 
regard all such misaions with great satisfaction. 

If the Government of India, they continued, had no officer available to carry 
on Captain Elliot's observations, his instruments could be placed at the disposal 
of one of the Schlagintweit brothers’. On the Surveyor General’s assurance that he 
had no officer to spare the Directors authorised the grant to Adolf Schlagintweit of 
a personal remuneration...of rupees...six hundred per mensem from the date of...arrival in 
Indis, together with such travelling allowances as [ may be ] indispensably necessary. ... The 
instruments...will be supplied at the expense of the East India Company. ... You will be 
allowed £150 as passage money to India. . 

‘The Court observe that you allow four years for...the objecta in view, and they accord- 
ingly...approve of the continuance of the arrangementa...for that time, during the whole of 
which you will consider yourself under the orders of the Government of India?. 

They later agreed to make the same allowance of Rs. 600 p.m. and travelling 
allowance Rs. 150 p.m. to Hermann also, so long as he and Adolf covered separate 
routes: They were to work through the Surveyor General’. 

As regards the scientific objects of the expedition [ writes Adolf], the magnetical survey 
and its connection with the excellent observations of Captain Elliot in the Eastern Archipelago 
will require...our most special attention. ... We shall both, my brother Herman and myself, 
be animated by the most ardent desire to do credit to the Royal Society. With the magnetical 
observations in different parts of India we propose...to unite— 

A:—A regular series of observations on the meteorology and the physical geography of the 
country. ... We shall also...give our attention to the geography of India. ... 

B :—I myself will...collect as complete a series as possible of observations on the geology 

of India and of the Himalaya. It will be very essential to ascertain the elevation of many 
important pointe by barometrical, or in part by trigonometrical observations, and to work out 
accurate sections...and geological maps. ... We shall...collect fossils for the accurate determi- 
nation of the comparative ages of the different sedimentary strata. ay 
He asked for help in the way of scientific instruments, maps, charts, and trigono- 
metrical data and for authoritative books on the physical geography of India‘. 
. In due course three brothers, Hermann, Adolf, and Robert, reached Bombay 
on 26th October 1854, and travelled by two different land routes to Madras, reaching 
Calcutta by steamer on 6th March 1855. "They brought out with them a “valuable 
set of instruments” Jent by the Directors, which included Elliot’s instruments 
which had been reconditioned in England*. 

From Calcutta Adolf and Robert travelled through Bengal to Kumaun, where 
they “went to the Thibetan frontier, after having reached in..the environs of 
Nanda Devi and Milum heights of 18,000 and 20,000 feet”. After visiting the 
glaciers of the higher mountains. they dodged the frontier guards—like Moorcraft 
and Hearsay before them [11, 80 ]—and penetrated to Gartok, returning by Badri- 
n&th and Kedarnath to reach Mussoorie in October. 

Hermann, the eldest, visited Darjeeling accompanied by Lieutenant Adams [430], 
an Indian draughtsman, and a zoological assistant, and explored British Sikkim. 
He was refused permission to travel in Sikkim State or Nepal [ 83, 85 ], though he 
managed two marches beyond the Nepal border. He then visited the Khasi and 
Jaintia Hils* and Upper Assam, visiting Dibrugarh, and returning to Calcutta in 
Maroh 1856. His companion Adams and the draughtsman Abdul went on to 
Sadiya, and reported on coal and oil near the Naga border? [448]. Hermann then 
travelled up country to Delhi, and reached Simla at the end of April 1856. 

Ss Adolf and Robert left Mussoorie in November 1855 and travelled together to 
hUBor in Central India, where they separated, Adolf travelling south to Mysore, 
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Madras, and Pondicherry, and then by sea to Calcutta to join Hermann in Simla 
in April 1856, Robert travelled in Central India before joining his brothers in Simla. 
All three then left Simla at the end of May, travelling by separate routes to 
Ladakb and the Karakoram, to meet at Srinagar in Kashmir in October. Here 
they sorted out their collections, which they sent down country by three caravans 
“at several days interval". They travelled down to Pindi by separate routes and 
Hermann then broke away to visit Nepal for which he bad at last received a permit; 

I bad quite an official reception, and a guard of sepoys constituting themselves my constant 
compsnions, partly in the capacity of guides, but more especially for keeping watch upon 
my operations. No restriction, however, was placed upon the use of my instruments, and I 
was allowed to take measurements, and alko to draw, without let or hindrance [ 95 J. 

He then sailed from Calcutta on 22nd April 1857 on his return to Europe. 

In the meantime Robert travelled down the Indus valley to Karachi, and then 
by land through Cutch and Gujarat to Bombay, whence he sailed for Ceylon, and 
thence for Europe on 14th May. mE 

From Pindi Adolf visited Peshiwar and the Khyber Pass, Kohat, and Dera 
Ismail Khan, and then marched to Kangra and Kulu, crossing the Bārālācha La on 
31st May. Travelling through Ladakh he crossed the Karakoram to Kuenlun 
and then to Yarkand early in August. On his march to Kashgar he had an unfriendly 
reception and was murdered. His fate remained unsolved for a long time. 

The Schlagintweit brothers were not surveyors, and had little or no experience 
in the use of the barometers, chronometers, and other surveying instruments they 
carried. They were, however, accomplished artists and keen observers, and con- 
scientious in recording and collecting evidence on the products and natural history 
of the countries they visited. 

On their return to Germany Hermann and Robert published an account of their 
work under the title of Results of a Scientific Mission to India and High Asia, 1854 


‘to 1858. There were 8 volumes of scientific observations, and an atlas containing 


80 views and panoramas, and 20 to 30 maps and profiles*. Papers on their magnetic 
survey were published by the Asiatic Society in Calcutta?. Their large collections 
of geological and natural history specimens followed them to Germany‘. The later 
collections made by Adolf were brought into Dehra Din by his Indian assistants, 
and were sorted out and packed for Europe by the survey staff5. 

In return for a representative collection of Indian maps which they took with 
them to Germany, and which was much admired by Baron Humboldt, they sent out 
a number of “splendid specimens of engraved maps” produced by the survey 
departments of Prussia, Austria, Switzerland, and Bavaria®, 


Unfortunately their contributions to Indian and Himālayan geography were 
of little value. The well-known cartographer Keith Johnston of Edinburgh could 
make nothing of their map of Central Asia, and sent Waugh a rough sketch 
made “in a fruitless endeavour to reconcile the positions given by the Schlagintweit’s with 
those of former observers. ... There sre two positions of Lake Issikhul from the Russians, 
the latest much further west than the others, but still far short of the position given by the 
Bchlagintweit’s. Lake Srikul is 2° west of Wood’s position; Bokharah nearly 2° 30’, and 
Tashkend upwards of 4°. If the Aral were to recede in the same proportion it would of course 
merge in the Caspian’. 

-~ Waugh consulted John Walker, who found their positions “north and north- 
west of the Hindoo Koosh...much too far to the westward. ... If I were engaged 
upon a map of those countries...I should not pay any attention to them’’®, At 
Waugh’s suggestion Montgomerie was asked to report on their work in the regions 
of Ladakh as compared with that of the Kashmir Survey. He found that 

the only portions of geographical value sre the itinerary distances of their 8 or 9 marches to the 
north-east of the Karakoram Pass, and of the circuit made theroaboute as far as Russia. The 
marches...are, in fact, the only portion that is in any way new to British surveyors and 
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explorers. Their chronometrical longitudes have proved to be of but little value, the usual pre- 
cautions...having been neglected. 
5 Leh...has proved to be no less than 19’ 43”, or say 19 miles, in defect of the G.T.8. value 
lof latitude }. This difference seems to be due in part to an error in their calculation...amount- 
‘ing to 7 miles, but still more due to their employing for their chronometer a large gaining rate, 
whereas...the said chronometer at all other times...bad...a losing rate. ... 

Their longitude of Leh depends almost entirely on & single altitude of the sun taken at 
Simla with & very small theodolite...at a considerable distance from the prime vertical. Still 
further uncertainty in their longitude...is involved by their omission to take sufficiently 
precise observations on their first arrival at Leh, whereby the uncertainty in rate of chrono- 
meter during 68...days carriage over very rough ground was unnecessarily introduced. 

At Srinager...time observations are taken on two days, shewing a discrepancy...of no less 
than 27” in about 24 hours. ... Longitudes of places in Ladak and Little Tibet...differ from the 
G.T.8. values...by smounta varying from 20 minutes in defect to 14 minutes in excess. Their 
latitudes shew differences up to 6 minutes. ... 

With regard to the position of places in Gurhwal, Kumaon, and Gnari Khorsum, as well as 
in Ladak, ... I recommend that the values given by Captain Strachey be retained, as experience 
has proved them to be...wonderfully accurate [187]. ... The longitudes given by the Schla- 
ginweit's in these regions, being all affected by a westerly bias, cannot be safely adopted?. 

In a further note he analyses the results given by the Schlagintweit’s chrono- 
meter values for longitude, commenting that they 
have perhaps had but little experience in the use of chronometers. ... Had the Schlagintweit's 
consulted standard works as to the determination of longitude, they would bave seen how 
objectionable it is considered to use cbronometers to determine small differences of longitude 
by a long journey in a meridional direction, such as tbeir's from Simla to Leh. 

He also pointed out their mistake in giving the name Ibi Gamin to the well- 
known Garhwal peak Kàmet [87 J. 

Hermann had pressed the name Gaurisankar for peak xv, or Mount Everest, 
which he claimed to haveseen both from Sikkim and from a hil] near K&thm&ndu, 
but it was doubtful whether he had identified the peak correctly, and it was later 
proved quite clearly that this name did not apply [95 ]. 
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INSTRUMENTS 


Turopo.ires — Three-foot — Two-foot — 15 and 18-inch — Small — BAsE-LINE 
EQUIPMENT — LEVELS d: Staves — PERAMBULATORS — Canx & Custopy — Work- 


shop & Depot. 


HE theodolites which Everest brought out in 1830 were made by Troughton & 
Simms :—one 3-ft. and two 18-inch, read by micrometers [1v, 140-1 ]—and a 
number of small theodolites, from 5 to 12 inches, read by vernier. 

To meet the requirements of his seven parties! he had a number of old instru- 
ments re-conditioned or re-assembled from derelicts. The principal of these was 
Lambton’s 36-inch theodolite by Cary, which was most successfully reconstructed 
by Henry Barrow in time to be used on the Great Arc in company with that by 
Troughton & Simms [ 1v, 39, 142]. There were four 18-inch, three by Cary [ 1v, 
143 ], and three 16-inch, one of which was with the Bombay party [ IV, 144-5 J. 

By the time Waugh took over charge, several of these instruments were no 
longer fit for first-class work, and it was only by constant exchange between one 
party and another—and sometimes even by keeping one field party working with a 
small instrument on its approximate series, whilst principal observations were 
proceeding in a neighbouring party—that work was kept going? [ 152 ]. 

The following were the “‘large theodolites” used between 1833 and 18623; 


Maker Azimuth Designation History 
Circle 
Troughton & Simms — ..  34iocb TS. 3-ft. 1836-41, Gt. Arc; 1845-7, nx. Longl.; 1848-53, 
Gt. Longl.; 1856-60, Gt. Indus; 1860-3, 
Sutlej. 
Barrow, from Cary .. 86-inch Barrow 3.ft. 1802-25, Lambion & Everest; 1836-41, Gt. Arc; 
[iso ). 1815-89, xx. Longl.; 1853-4, Chach base; 


1856-7, Jogi-Tila 1865-6, Gt. Arc. 
Mohsin Hussain, design 24-inch Waugh No. 1 1846-7, Gurwàni; 1847-53, ww. Him. & Gt. 


by Waugh. Indus ; 1855-63, Rahon & Gt. Indus. 
- + Waugh No. 2 1850-1, xE. Longl.; 1853-5, Assam ; 1849-52, xw. 
Him. xz. Longl. 
Troughton & Simms bee ie TS. No. 1 1847-63, s. Mal & Coast, 
2 5 TS. No. 2 1849-51, xz, Longl & xw. Him.; 1854-7, Jogi 
Tila & Gt. Indus. 
Barrow d 5 Barrow No. } 1848-52, wr. Longl & x. Parasnath; 1851-62, 


Assam & nr, Frontier. 
" "OP Barrow No.2 1850-3, Hurilaong & Assam ; 1858-61, Coast. 
Troughton & Simms .. 18-inch TS. 18/1 1833-38, Amua; 1841-4, Karara; 1844-5, 
1 Maluncha; 1845-8, Cal  Merdl; 1848-9, 
Hurilsong ; 1849-50, Bombay ; 1850 to store. 
TS. 18/2 1838-9, Amua; 1840-3, Budhon; 1843-5, 
Chendwar; 1845-8, s. Maluncha; 1849-50, 
Hurilaong ; 1850-62, Bombay. 


» » 


Mohsin Husain is » Bd. M. 18 1844-6, Karara & Gurwànl ; discarded, 1848, 

Cary [ Mad. Obsy. ) ..  18.inch Cary 18(MO) — 1837-9, Ranghir ; 1844—5, Karara ; broken up 1846. 
x Nn, 259 

— » [Lambton's] Ex m Cary 18( L) 1833-7, Ranghir ; destroyed by fire, 1837 [ rv, 65 ). 

» { Cheape's, IV, 137] n 1833-8, F. Parasnåth. 
E M wes 16-inch Cary 15 1842-7, Bub. Merdl. & nx., Longl. 
Barrow, from Harris Pe BB. 15 1832-40, Sub. Merdl. 
(m, 216] 
Doliond M: ** - ` D. 16 Bombay ; withdrawn 1849. 


igir in Bengal, one in Bombay. "GTS. u (appx. 16).  *ib. oh. xu (47-52) ; appx. 2( 11-76), 
by Hennessey. D 
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By 1845, with the exception of the two 3-ft. and the two new 18-inch theodolites, 
the larger instruments were “worn out and utterly unfit for operations of a delicate 
nature”, and authority was obtained for two 24-inch instruments to be made up by 
Mohsin Husain in Calcutta, and four others to be constructed in England by 
Troughton & Simms, and Henry Barrow [ 1v, 417-49, V, 155 ]. 

After 1841 the two 3-ft. theodolites had been deposited at the Agra arsenal for 
safe keeping [ 162 ], and when Logan started work in 1845 on the North-East Long- 
itudinal series, he was given Barrow’s 36-inch and surrendered his 18-inch to Hill 
for the Coast series, which wrote the Surveyor General, ` : 
is the best of the class at my disposal, and when employed with skill and delicacy is capable 
of producing superior work. ... It wil! be necessary to replace it with one of the great theodo- 
lites at present in store at Agra. ... The carriage of a great theodolite is, however, more expen- 
sive than that of an 18-inch instrument. ... Mr. Logan will therefore be obliged to hire about 20 
extra carriers, ... about Re. 100 per mensem. ... His operations will be considerably accelerated 
by the use of the great theodolite, as half the number of observations taken with that instrument 
will surpass in value the full number taken with an 18-inch theodolite!. ... 

You can have either of these [ 3 ft. ] instruments which you like best, but if you express no 
preference I shall eend you Barrow's, because it is more difficult to use than the other, and 
you understand its peculiarities. The other will then be available for other purposes, and I 
could issue it with more confidence to a less skilful person than yourself?. 

Troughton & Simms 3-ft. went to Walker on the move of the Maluncha party 
to the eastern end of the N.E. Longitudinal, and accompanied Renny to the Great 
Longitudinal in 1848. 

On the extension of triangulation to the north-west the Surveyor General waa 
anxious that the two main longitudinal chains should be of the highest standard of 
accuracy [34 ], but hesitated to send either of the great theodolites into the rough 
hills on the northern Jine ; 

The Great Arc is the main axis on which the whole survey reste. From thence emanate 
the several longitudinal series at distances sufficiently apart to afford adequate verification to 
the subordinate meridional series depending on them. The longitudinal series themselves 
can only safely be extended to a certain distance and then require to be checked by measured 
bases; ... if...carried on with inferior instrumental means...as was...the Calcutta Longitudinal 
[ rr, 264 ; 1v, 58 ], ... much subsequent embarrassment may be expected. ... 

The North-West series should be carried on with the best instrumental means that the 
world can produce, and...it would undoubtedly be desirable to employ on it one of the large 
3-foot theodolites formerly used on the Great Arc, but... have reluctantly come to the opinion 
that the great 3-foot theodolites are not sdapted to service in such rugged mountains. ... 

To enable an instrument of that class to be transported in such a region with any chance 
of safety it would be indispensable to cut roads from 5 to 6 feet broad from station to station. 

He proposed, therefore, to send the first of the two new 24-inch theodolites made 
up in the Calcutta workshop which was already giving good service with Du Vernet 
on the Gurw4ni series [ 34, 152-3]; : 

Four others by the best makers are daily expected from England and another is being 
fitted up...in Calcutta, ... but I doubt whether any will surpass the instrument now in use with 
- Captain Du Vernet, the resulte given by which...justify the opinion that in skilful bands it is cap- 

able of producing work hardly—if at all—inferior to that executed with the great theodolites. 
.. The new 2-ft. theodolite is equally as portable as the 18-inch instrument formerly in use with 
Captain Du Vernet which...was conveyed without difficulty in the mountains of Kumaun 
with only a little cutting here and there, and...when fitted up for carriage after the manner of 
a jampan [430 ]...may be safely carried from station to station [ 34 P. 

__ All six of these 24-inch theodolites were brought into use as they became avail- 
able, and after various adjustments and impnovements gave first-class results, and 
were far more portable and convenient than the threo-foot instruments. None, 
however, gave better results than this first one issued to Du Vernet [ 152-5 ]. 


_.. The 18-inch and smaller instruments were confined to the subordinate series in 
Bengal, and to the Bombay and Kashmir triangulation [ 156-8, 221-2 ]. 
ora 7 ENT 
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. Technical reports on all the large theodolites will be found in Vol. I, of Waugh’s 
Manuscripts, as well as in Hennessey's detailed account [ 148 n.3 ]. Itis of interest 
to note that Barrow’s 36-inch weighed 1,011 Jbs.—rs. 3-ft. 1,051 lbs.—whilst 


"Waugh's 24-inch No. 1 weighed only 620 Ibs. 


TuHREE-Foot THEODOLITES 


Bannow's 36-inch was built up from Lambton’s great theodolite which had been 
originally constructed by William Cary on Ramsden’s design. It reached Madras 
in September 1802 and was used by Lambton and his assistants, and then by 
Everest till 1825 [1r 241, 253; m, 258-9]. After Everest’s return in 1830 he 
had it entirely reconstructed by Barrow—“hardly any portion of the old fabrick 
remained”—some parts were adapted from “old musket’ barrels"—an entirely 
new azimuth circle was cast, and divided by hand by Barrow. Everest considered 
this renovated instrument gave as good results as the new 34-inch by Troughton & 
Simms [ 1v, 142 ]!. 

It was regularly used on the Great Arc between 1836 and 1841, and then by 
Logan on the N.£. Longitudinal, but not taken on his move to the north-west in 1850. 
It was used by Montgomerie on the Chach base-line and by Tennant on the Jogi-Tila 
series during season 1856-7?. In 1855 the Surveyor General reported ‘‘the gradua-. 
tions...worn and nearly effaced”’, but it was brought out for the last time to be 
used during season 1865-6 on the extra triangles added to stiffen the Great Aro 
round Meerut [ 1v, 83; pl. 5 j*. This grand old theodolite now stands in the Survey 
Museum, Dehra Din [ 1v, 142 n.2 ; pl. 6]. 

TroucHTon & Sims 34-inch, or 3-ft., theodolite reached India in 1830, and 
was first brought into use at Dehra Dün in 1835 and, after some minor adjustments, 
continued on the Great Arc for the next six years[1v, 141 ]. After five years in 
store, it was brought out again in 1846 for use by Reginald Walker to whom Waugh 
gave detailed instructions" ; 

There is no observatory tent. ... Latterly we became luxurious and had 9-ft. tents, of which 
dimension I have ordered one to be constructed for your use. ... 

I have prepared for your guidance detailed instructions regarding the unpacking, use, 
and repacking, ...in which paper I have noted all...peculiarities, and given such hints as are 
the resulta of long experience. ... Mr. Logan...will draw up & similar paper for the other theo- 
dolite, so that the experience acquired by long practice may not be altogether lost. ... : 

The box containing the body of the instrument is 3} feet square, and the bamboos are 
about 14 feet long. On the line of march it is usual to apply 12 bearers at a time, 3 at each 
end of each pole. ... The space occupied by the party, and their weight, renders it very doubt- 
ful whether they could safely pass up winding stairs of less breadth than 6 or 6} feet. ... Mr. 
Logan carries the instrument on ite sliding board, but this plan is hardly safe, especially as it 
is heavier than Barrow’s [ sup J’. 

It was overhauled at Debra Din before being sent with Renny to the Great 
Longitudinal, Waugh reporting that, 
notwithstanding the...wear and tear tb which it has been subjected during several years of 
constant work, it was found in excellent condition, with the exception of the friction roller 
apparatus which receives the axis. The rollers were found much worn and I have replaced 
them by new ones constructed on 8 different principle. ... For this design I am indebted to 
Captain Strange, who turned the rollers in masterly style with his own hands*. 

He writes to Strange who had taken over from Renny ; 

Captain Renny has reported that the great theodolite is in beautiful working condition, 
and that he is greatly indebted to your assistance for remedying certain defects which existed 
on his first receiving the instrument, ... though of a trivial character’. 

Strange carried out various otber small alterations while the instrument was in his 
hands, and reported before handing over to Tennant four years later ; 
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The great theodolite continues in excellent...order, although one symptom of decay— 
probably the first that has ever manifested iteolf—eppeared this season in tho wearing away: 
of the clamp screws of the horizontal circle. These acrewa are improperly of brass, and it is. 
wonderful that they bave lasted so Jong. ... The accident...ocourred near Kurrachee and I was 
able to obtain new screws from the arsenal there. Z 

' s The new micrometer heads made by me...were completed during last recess. ... As a proof 
of the permanence of the adjustments of this admirable instrument...during the five years 
that I have used it, the horizontal micrometers have never needed to be rectified’. 

From 1853 to 1856 it was with Tennant on.the Great Indus series and was 
given a thorough overhaul by Mohsin Husain at Karachi early in 1855. From 
1856 it was transferred to the northern section but was not used for work on the 
right bank of the river where there was risk of frontier raids, Ts. 24-inch No. 2, 
being kept for that purpose[47]. During the mutiny period it was kept safely under 
military custody. In 1859 Basevi had a new teak stand made and it then continued: 
in regular use until returned to store in 1873, still in excellent working order. It 
had been used at 516 principal stations*. 

In 1916 it was presented to the Victoria Memorial Hall in Calcutta. It was re- 
conditioned by the Mathematical Instrument Office in 1937, and on return was 
enclosed in a glass case with Lambton's old zenith sector [ rv, 141 ]. 

SrRANGE'S 36-inch theodolite. In 1855 Waugh drew up general specifications 
for a new 36-inch tbeodolite that should replace Barrow's, that was now shewing 
signs of age [150]. He circulated his proposals to his more experienced officers, 
and asked Strange to work out a detailed design ; 

My object is to bring to bear all the varied experience of this department. ... We have 
frequently discussed the subject together. ... My own opinion inclines to the conclusion that 
for a portable geodetical instrument...to be used in very difficult hills and mountain tracta a 
horizontal circle of 30 inches diameter, and vertical of 21 inches, with a 30-inch telescope, would 
combine sufficient power in a more portable form than a 36-inch instrument can do. 

Both the great theodolites now with the department have been carried over equally... 
difficult tracta, but...the weight of those theodolites is...as great as can besafely carried, whilst 
parts of the proposed design will add greatly to the weight. ... You are at liberty to alter 
the dimensions, though I am sure you would abandon the 36-inch size with reluctance’, i 

Strange was not to be hurried, and writes nearly three years later whilst on leave 
in Ootacamund that he had designed almost every part 
in minute detail three or four times already. ... New ideas have constantly presented them- 
selves...and an alteration in one feature generally entails a change in many others. ... Though 
-.the design has been in my hands nearly three years, ... in addition to the ordinary duties of 
conducting a Series [ East Coast ], I have effected alterations...in a large theodolite ( rs. 24-inch 
No. 1 ], which...were...executed by me personally. ... Loss of time...has arisen from the state 
of my health, which for a long time rendered mental application undesirable‘. 

On rejoining from leave he left his original drawings to be copied in the Chief 
Engineer’s office at Madras, hesitating to risk the sea journey with but the original 
set. To reminders from the Surveyor General he explained that both originals 
and traces had been mislaid and had not reached him till November 1859. They 
were awaiting his final touches. In August 1860 he handed the drawings over to 
the Deputy Surveyor General at Calcutta, together with about 60 pages of ms. 
Specifications which he asked to be lithographed. A 

On leaving India in November 1860 he took the original papers to England and 
handed them over to Troughton & Simms, who were commissioned to put the work in 
hand. He introduced further modifications as work proceeded including the use of a 
new alloy of aluminium for certain parts. Though of the same diameter as Barrow's 
instrument, 36-inch, it was more substantial ; several special appliances were added, 
and when packed for travelling it occupied five cases of & total weight of 2,053 
Iba.*, though only 1076} unpacked [ 150 J. i 
^: In 1872 it was inspected by Walker, now Superintendent Trigonometrical Sur- 
veys, who was on leave in England, and he writes to Strange ; ` 
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I have long been convinced that the great theodolite is far too cumbrous, and too éóom- 
plicated for employment in field operations, and this opinion is shared by Clarke! and by all 
the officers of my Department who have seen it. ... Weight...about 2,000 Ibs....or more than 
double the weight of Troughton & Simm's 36-inch { actually 84° ] theodolite, which J have 
always considored to be the maximum weight which we can afford to carry about. ... 

~I left a momo...rocommending that the instrument should be disposed of in this country 
and mado over to any observatory or scientific institution’. 

It was, however, sent out to India, and used by Tennant and Campbell in 
December 1874 during observations for the transit of Venus. Campbell described it 
as “a magnificent instrument, elaborated in its details to an unusual degree...[ but ] 
not convenient for astronomical work. : But I envy the surveyor who may have to 
use this...for triangulation if...in moderately level country’. n 

But it was of no use for triangulation in India, and in 1882 was transferred to 
the Royal Observatory at Cape Town, where it was put to good service by Dr. Gill*. 


Two-Foor THEODOLITES 


.. Wauan's 24- inch. Pending the receipt of the four 24-inch theodolites ordered 
from England at the end of 1845[ 149 ], Waugh made up two others from unservice- 
able instruments and derelict parts. After discussing possibilities with Mohsin 
Husain, he told the Deputy Surveyor General that 

there are two spare azimuth circles of 24-inch diameter,..which I am desirous should be 
fitted up as theodolites, ... Those...are beautiful upecimens of Troughton & Simms" hand 
graduation, and originally formed part of the astronomical circles, ... but were found to be 
too slight for the superincumbent weight, and my predecessor was obliged to replace them by 
cast iron circles of greater strength [ 1v, 132 ]. They sre fully competent to support the lighter 
vertical apparatus usually attached to new theodolites. 

Among the instruments sent to Calcutta...there are two altitude and azimuth circles, quite 
unservicenble in their present condition, but admirably suited to furnish a light and efficient 
vertical apparatus to each of the spare azimuth circles’. 

He indicated other instruments, including a “Bombay theodolite which is a 
condemned instrument lying useless in the workshop [1v, 144-5]", from which 
microscopes and other parta might be cannibalized. He had explained his design 
to the Mathematical Instrument Maker, who thoroughly comprehends the principle. ... Almost 
all tho parts...are ready prepared to hand and merely require to be adapted and put together. 
Y am in hopes that one instrument at least will be out of hand in 4 months and...in the field 
early next season. This will save me a vast deal of embarrassment...because such is the present 
deficiency...that I am obliged to move theodolites from one series to another [ 148 J*. 

He reported later to Government that, 
to furnish the projected instrument with a proper vertical apparatus, I availed myself of 
an 18-inch altitude and azimuth circle by Cary, also lying uselessin the store at Agra. This... 
was of a pattern belonging to bygone times, top-heavy. ... The only use ever made of it fot 
many years was...for...observing simultaneous vertical angles for the...Great Arc in the plains 
[ rv, 41). ... Thus a modernized theodolite of considerable power was to be constructed out of old 
materiala lying useless in store, for, although the several parts were each sufficiently perfect in 
themselves, still, from tho faulty design of former days, & new combination was required to 
enable them to serve any purpose of real utility’. 

Mohsin Husain had his first instrument ready within six months and, : 
notwithstanding thia great rapidity, it was pronounced by Colonel Wangh to be a splendid 
specimen of ita kind. ... It is still ( 1874 ] thorougly efficient and doing duty in the field. 
Besides other desirable qualities, its comparatively small weight [618 1b. ] recommended 
jt for employment in difficult ground, so that it was selected for the triangulation of the North- 
West Himalaya serios in 1847 [ 34, 149 ]*. 

Before leaving the workshop it was given a rigorous test by Hill. It reached 
Allahabad in October 1846, and after a final trial by Waugh himself i it was issued to 
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Du Vernet on the Gurwani series and taken by him to the N.w. Himalaya. Waugh 
made further slight alterations at Dehra Din to make the rotation of the axis 
"perfectly smooth and glib. ... I was assisted by Captain Strange, ... recently 
appointed. ... This accomplished and talented officer is & very skilful practical 
mechanic, and took an active share in the construction’”!. 

Renny-Tailyour used it for his first two stations in October 1850 [ 21], and then passed 
it to Logan for his principal triangles to Attook, Kalabagh, and the Rahun series. This most 
successful instrument was still in service in 1874, and had given more work, from 337 stations, 
than any of the large theodolites excepting Troughton & Simms 3-ft*, 

' Waugh’s second theodolite was next put in hand using the second of Troughton’s 
azimuth circles, and ‘‘the vertical apparatus...from an ancient 15-inch altitude and 
azimuth circle by Troughton”. It was completed just as rapidly as the first, and 
was tested by Thuillier i in May 1847 ; 

The azimuth and vertical circles and the glasses of the telescope are by English makers, as 
also are the levels. The rest of the instrument, including the seven microscopes, has been 
made entirely by Syed Mohsin. My observatory was pitched on the Esplanade at Calcutta, 
nearly opposite to the Sudder Board Offce’. 

After further test by Logan, it was first used by Renny-Tailyourseason 1850-1, 
for the connection of the N.E. Longitudinal series to the Great Arc [ 21, 149 ] and 
in 1853 was transferred to the Assam longitudinal series [ 30 ]. 

No. 2 is decidedly inferior to No. 1, but is a respectable instrument. Both have been 
extensively employed...and are the most generally serviceable...of the principal theodolites of 
this survey. Their weights are materially less than...other theodolites...of the same...diameter*, 
In 1916, No. 1 was presented to the Victoria Memorial Hall in Calcutta, whilst 
No. 2 has found a home in the Survey Museum at Dehra Dün*. 


Two-Foor THEODOLITES FROM ENGLAND. The four 24-inch theodolites ordered 
in July 1845 reached Calcutta by separate ships early in 1848. Two were con- 
structed by Troughton & Simms, and two by Henry Barrow who had been Everest’s 
Mathematical Instrument Maker from 1830 to 1839. “Each maker’s construction 
differs so widely from the other that they have no resemblance "5. 

They had all been constructed with three fixed microscopes to read a revolving 
azimuth circle. Waugh had this changed on each instrument in turn to five 
equidistant flying microscopes reading to a fixed limb ( 116]. He also changed the 
clamps, and had other alterations made as minor defects came to notice. On the 
whole the two by Troughton & Simms gave the better results, but they all gave 
excellent service for the next forty years. TS. No. 1 was selected by Hill for the 
Coast Series but was much criticised both by Clarkson and Strange on various 
counts, most of which were rectified by Strange or Mohsin. 

The Surveyor General writes to Simms in August 1850; 

Your 24-inch theodolites have satisfied our utmost expectations. The graduation sur- 
passes even your former chef d'œuvres. ... I regret, however, that I did not specify 5 micro- 
scopes instead of 3. If you think we could...apply them now, I would indent for two more... 
for each instrument. ... The tightness of the transit axis between the Y's..preventa the 
telescope describing true verticals; ... we have applied the remedy described in the enclosed. 

- I shall be glad to learn your opinion of the 2nd design there given, for which I am indebted 
to my assistant Captain Strange’. 

Peyton reports that after taking over charge he found that the axis 
occasionally betrayed a wobbling motion when moved inazimuth.  Ithen deemed it necessary 
to lubricate the axis...as it had not undergone this operation since ita arrival in India, ... 
about four years, and found a decided improvement...after the operation®. 

Waugh commented that Clarkson had in August 1850 taken 

the...theodolite to the Mathematical Instrument Maker to put in thorough order, and I should 
have anticipated that he would have taken...that opportunity to lubricate the axis. ... The 
instrument was exposed to the terrible hurricane of May 1850 [ 25 ],during which the observ- 
atory tent came down. Mr. Clarkson reported that the theodolite had escaped injury. 


*DDn. 462 (265-397 ), SG. to Mil. Dept., 15-149. — *GT'S., n (50,58). ®*DDn. 507 (27), DSG. to 
BG. 11-5-47. — *GTS. n(56).  "Sey. Notes, 1-8-1916. — *DDn. 65 (14) SG. to Lane, 28-9-6568. 
'DDn. 543 (57), 31-8-50. — *DDn. 599 "(199 ) 17-17-62. 


avd INSTRUMENTS 


These hurricanes sre always preceded for some hours by premonitory signs, and 1 would 
advise you by no means to allow the theodolite to be exposed again to risk’. 

When Strange was posted to charge of the Coast Series, Waugh specially asked 
him to report fully on this theodolite, comparing its performance with that of the 
sister instrument [inf]. He asked Thuillier to allow Mohsin Husain to make such 
improvements as Strange might recommend ; 

Extensive alterations may be required. Rameden's axis does not act satisfactorily, and 
never will. The question, however, is complicated by the fact that with our system of observ- 
ing, which is intended to cause the cancellation of all instrumental) errors, the final results 
earo really very superior [ 116 ). ... Major Strange’s mechanical talents are of a high order... 
80 that I have every confidence in his design being accordant with sound principles. ... 

There is now in the workshop one of Barrow’s 24-inch theodolites undergoing alteration, 
but that will be urgently required to replace the other Simms, preparatory to its conversion’. 

Strange asked that workmen should be sent down from the Calcutta workshop 
to carry out various alterations under his own supervision at Cuttack. The Sur- 
veyor General agreed ; 

Nothing short of an entire change in the principle of the axis will enable the 24-inch theo- 
dolite to act satisfactorily. ... Notwithstanding the extensive alterations which were made 
to the sister instrument last season, it appears to be in no great degree...improved in result, 
while in some respects...it is even more unsstisfactory...than before. ... The circle is superbly 
graduated, ... but...if the diasatisfaction...is entirely referable to the axis, nothing short of a 
new axis can remove it. ... This is the case with the 24-inch theodolite you are now using?. 

Four men with a Jathe joined Strange at Cuttack on 16th June 1856, and he put 
in hand the changes to the axis with the help of drawings from Tennant. He also 
fitted new “achromatic object glasses” to the micrometers and found them “‘vastly 
superior to the simple lenses”. These had been sent out by Troughton & Simms 
for the change from *'the flying limb to the flying microscope principle ". 

Another trouble that Strange sought to put right was a periodical deflection of 
the wooden triped which affected the horizontal readings according to the hour- 
angle of the sun; "I propose adopting your suggestion of baking. oiling, and 
painting the legs and head, and...if iron braces be then substituted for the present 
wooden ones, it would probably cause no further anxiety*”’. 

The instrument had later to be entirely stripped and overhauled by Mohsin Husain 
in Calcutta after advice by Tennant, for, writes Waugh, 
the instrument, before it was altered by Major Strange, gave satisfactory resulte, but it did 
not level well nor hold to ite reading on account of the horizontal clamps being unsuitable to 
the axis, which had much torsion. Major Strange undertook to cure these defects. ... After his 
alterations the instrument gave unsatisfactory resulte. 

TnovucHroN & Srims’ 24-inch No. 2 was issued in 1854 to James Walker for 
the Jogi-Tila series. During 1853 it had been thoroughly overhauled at Mussoorie 
under the immediate supervision of the Surveyor General—two additional micro- 
scopes applied—spiral springs removed from the horizontal clamps which were 
made rigid—and several other minor alterations®. Further alterations made by 
Strange and Cribble did not entirely remove the defects though the theodolite was 
used successfully on the Great Indus series { 138]. When Walker took charge 
of the Trigonometrical Survey he had a ‘‘clamping circle fitted, ... as the radii of 
-the azimuthal circle are thin and flexible, and yield...to tangential pressure applied 
at the circumference of the circle’’’. 

In his final report Waugh told Government that these two 24-inch theodolites 
had given satisfaction, ... though from a peculiarity of construction in the axis and clampe 
they were troublesome to use, owing to a difficulty in levelling, and want of permanence iu 
the readings arising from the clamps being unsuited. ... These defecte had been greatly com: 
plained against by the observers, though the angular measurements were satisfactory. ... a 

The sister instrument had been employed...on the Jogi-Tila Series. ... With the assistance 
of Mr. Cribble...and Major Strange alterations were effected under my personal supervision 
which greatly improved the manipulation. ... 
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Major Strange wished to effect similar improvormenta to the Coast Series instrument. ... 
During his absence the charge of the party devolved on Mr. Clarkson. ... In his hands the 
instrument after Major Strange’s alterations gave unsatisfactory resulte...[and] was sent 
to the Mathematica] Instrument Workshops. ... A new design was...made under my instruc- 
tions, and the necessary renovation now being carried out...will, I hope, prove successfull. 

Barrow’s 24-inch No. 1 was used by Peyton and Nicolson on the N.E. Longi- 
tudinal and Parasnáth series. When it was first sent into the field the Surveyor 
General directed Peyton to put it through “a thorough examination and trial", 
and to “submit a report on its merits and peculiarities”. He was to spend more 
than a week making repeated observations on various combinations of zeros. 

The sister theodolite...having arrived here with all the levels broken, I should not be sur- 
prised to learn that your levels also were liable to break if much exposed in hot weather. ... 
You have spare levels. ... These...should be carefully packed in cotton. ... It will be one of 
your earliest duties to take the runs of your levels? [ 63, 117 ]. f 

. No. l remained with Nicolson for the start of the Assam Series, and after 
Waugh's inspection of Du Vernet in January 1853, it was withdrawn to be '' refitted 
ready for any emergency " with the five flying microscopes. ‘If the Mir Sahib has 
carried out my designs successfully...the instrument will be one of the finest in 
the world and little, if at all, inferior to the great 36-inch theodolites’’s. 

During its withdrawal up till January 1855, Nicolson had been working with 
Waugh’s No. 2, but on the return of Barrow No. 1, he was allowed to choose between 
the two, and after a series of experimental observations “he elected to work in 
future with Barrow's No. 1 which remained with the Assam party for many years 
after it had swung south to work along the North-East Frontier. 

Barrow No. 2 was issued to the Hurilaong series in February 1861, after 
Renny had drawn up detailed instructions for its handling‘. On Armstrong’s 
move to the Punjab it was transferred to Nicolson for season 1852-3, and then sent 
into store at Calcutta. After its conversion to the “flying microscope" design, 
it was issued to the Coast series to replace TS. No. 1. After Waugh had left 
India, it was seriously injured by the fall of a tower and was sent to England for 
repair by Troughton & Simms, where both circles were re-divided ‘‘so that it was 
practically converted into a new instrument’. 

Barrow No. l is now an exbibit in the Survey Museum at Dehra Din. 


18- AND 15-r1ncH THEODOLITES 


During Everest’s time the four parties employed on the subordinate meridional 
Beries—increased to six after completion of the Great Arc—had been equipped with 
18 and 15-inch theodolites, only two of which, the 18-inch by Troughton & Simms, 
were new instruments brought out by Everest [ Iv, 141-2; v, 148 }. 

There was an 18-inch made up from derelict instruments by Mohsin Husain, 
& 15-inch by Harris that had been refitted by Barrow, and gave first-class results, 
and other very old instruments [ Iv, 142-3; v, 148]. It was to replace this old 
stock that Waugh obtained sanction for six new 24-inch tbeodolites, the first of 
which was taken into use in 1847 [ 153 ]. 

TS. 18, Nos. 1 and 2, were in oonstant use betweon 1832 and 1860, being 
transferred from one series to another as need arose. So far as it is possible to dis- 
tinguish between them with the aid of Hennessey's record [148 n.3], No. 1 gave 
excellent results with Peyton on the Calcutta Meridional series after Shortrede had 
reported unfavourably on its performanoe with tho Karara serios. After one season 
with the Bombay party it was returned to store in 1850. 

No. 2 was transferred to the Bombay party in 1850* and gave excellent results 
until replaced by Barrow 24-inch No. 2 in 1862 [ 54]. 
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The 18-inch by Mohsin Husain had been allotted to Du Vernet for the North 
Connecting series, and was classed by Waugh as “‘little inferior to the Troughton & 
Simms theodolite with Mr. Logan, and vastly superior to all the other instruments 
in the Department", On the Karara series Du Vernet complained that the angles 
‘wero liable to peculiar errors". Waugh himself took a number of observations 
with it at Sora near Rae Bareli to put it to the test [11]; “the experiments...clearly 
Bhewed that the result of 24 angles taken in pairs at every 10? of the limb could not 
be depended on to 3'-33 of the truth" but with certain changes of zero a mean 
could be obtained ‘‘to about half a second of the truth". This he 
attributed to the peculiar manner in which the instrument was graduated, each 10? stroke of the 
graduation having been first laid off, and the remainder of the divisions interpolated. By this 
srrangement...the same error would most likely recur...at every 10° of the limb, consequently a 
system involving changes of zero by exact arcs of 10° would fail to eliminate the errors [ 115, 132). 

He devised a system of changing zero that Du Vernet followed with “highly 
satisfactory results’. On the close of the Gurwàni series and the receipt of the 
first 24-inch theodolite, the old 18-inch was “dismantled and expended”. 

In exchange for the Ts. 18 No. 1 on the Karara series Shortrede was first given 
Cary’s 18-inch Mo. [148], and when that was found to be thoroughly out of 
order, he was given the Harris-Barrow 15-inch which proved successful [1v, 145 ; 
v, 148 ], and was taken on by Armstrong to the Gora series. When the Surveyor 
Genera] inspected the party in the field during February 1846, he found it 
very much out of order, the axis having become 80 extremely stiff that it could only be moved 
with two hands. An evil of this kind if allowed to continue would no doubt have vitiated 
all the work. ... Lieut. Garforth stated that the stiffness had been...felt for some time, and had 
gone on increasing, but that he did not feel himself competent to remedy the evil. ... I...lost 
no time in dismantling the instrument, cleaning the axis, and putting every part in good 
adjustment, ... and the instrument was afterwards found to work smooth and glib’. 

With my own hands [ wrote Waugh ], I cleaned and adjusted your instrument...and you 
lost the opportunity of learning practically how to adjust the instrument. You will, I hope, 
see the propriety of using it with extreme gentleness, and of packing it up carefully on all 
occasions with your own hands, so that-it may have every chance of retaining its adjustments 
and not embarrass you with getting out of order. 

At the close of the season he pointed out that the Harris-Barrow 
has always born a very high character, ... and deservedly so, as you will perceive from the 
triangular errors of your series, all of which are highly satisfactory. ... Y am thinking of 
giving the theodolite a new stand, with & triangle for shifting the zero and centring’. 

This old 15-inch was not, however, considered good enough for observation of 
principal angles when Armstrong took the Gora series to work along the N.E. 
Longitudinal [82]. He was to confine himself to the lay-out of the approximate 
series, and to secondary observations to the snow peaks. It was with this instru- 
ment, therefore, that Armstrong observed his peak ( b), that proved later to be 
the highest in the world [ 17, 82 ]. 

Shortrede's 15-inch by Dollond gave good service on the Bombay side for 
many years to both Jacob and Rivers [1v, 145 J, but hy 1847 it began to show 
obvious signs of wear, and its performance was hardly improved by Rivers’ 
amateur repairs®. After the closing observations on the Khanpisura series at the 
end of 1848, it was withdrawn to store [ 54, 56 ]. 


SmaLL THEODOLITES 


Every party of the Great Trigonometrical Survey held a number of small theodo- 
lites for laying out the approximate series and for running secondary and minor 
triangulation. The main triangulation of topographical parties had also to be 
provided for. When fitting out Du Vernet’s party for the North-West Himalaya 


1DDn. 462 (21-51), to Mil. Dept., 19-846 (paras. 12-16). tib. (para 28). *DDn. 491 (247- 
60 ), to Garforth, 12-09-45. * DDn. 495 (144-9), to Garforth, 18-546. *DDn. 518 (376), Rivers to BE., 
1-12-48. 


SMALL THEODOLITES 157 


series, provision had to be made for the geographical survey of the mountain area, 
and the Surveyor General justified his special home indent ; 

Experience teaches us that secondary triangulation executed with smaller instrumenta 
than 12-inch diameter are not satisfactory, but as the number of these are limited it will be 
very difficult to muster a suffcient number. ... As Mr. Logan’s party will, however, be chiefly 
employed at the [ Chach ] base-line next season [ 43 ], I can...withdraw his 12-inch theodolite, 
and...equip Captain Du Vernet with 3 of that valuable class. ... 

' - To supply, however, the deficiency in other quarters, I...submit an indent...for 6 new ins- 
truments. In my specification...I have introduced certain alterations...calculated to improve 
them in point of accuracy. As Mr. Simms is celebrated as a maker of graduated instruments 
...I would strongly recommend that the indent should be entrusted to him for execution?. 

He wrote privately to Simms, "having used for many years many of the chef- 
d’ceuvres of your art” and asked him to provide the 12-inch theodolites with 
a graduated scale for the level which regulates the vertical verniers, ...to shew 2" or 3”, 
because in Colonel Everest’s pattern [rv, 144]...the level cannot be practically adjusted. ... 
It is...indispensable to read off the level and apply a correction. 

He further asked that the theodolites should be fitted with & complete vertical 
circle with 4 verniers instead of a 40° arc; “our Asiatic dominions already extend to 
nearly 36? and our geographical explorations may extend further '*. 

He was short of instruments for the survey of the Jammu boundary [ 210]; 

Being limited strictly to the requiremente of the Great Trigonometrical Survey, which 
has been confined...to 6 general parties and one in the Bombay Presidency, Y &m greatly 
perplexed to furnish Lieutenant Robinson with a proper outfit, more especially as two of 
our 12-inch theodolites were injured by the rebels in the Jaswan Doon [ 35, 162 F. MX 
Robinson was furnished with “a 12-inch altitude and azimuth instrument... 
which I expect is the one used by Gen]. Hodgson and Maj. Herbert in the survey of 
Sirmoor and Gurhwal’’*, purchased for the Department in 1822 [ u1, 216 ]. 

A 14-inch theodolite issued to Strange for secondary work had been used in the 
mountain operations. Some Jong series extending up to and beyond the snowy, range have 
been carried on with stations of great altitude, many reaching 17,000 and 18,000 [ 202-3 }. 
The results of the verticals have proved most satisfactory. ... By my method of noting 
level readings and correcting for level error, the results become freed from this error’ [ 159 ]. 
It was possibly this same or a sister instrument that was issued to Montgomerie for 
the Kashmir survey and used with such great success on the principal triangles 
from Jummoo to Ladakh [ 222 ]. 

In 1855, with Strange in charge of the offices at Dehra Dün, Waugh drew up 
for the general use of the Department the heads of a lecture for imparting a thorough Bys- 
tematic knowledge of the principles of vernier theodolites, ... 80 as to obtain accurate results 
in conformity with existing departments! rule and usage. Every 3rd class sub.assistant 
should be thoroughly master of these instruments before he is qualified for promotion. ... It 
is the duty of the senior officers of the Department...to impart this knowledge at as early & 
period as possible after an assistant joins [ 163 JS. A 

He writes to Montgomerie in 1856 ; 

A 14-inch theodolite is superior to any of the smaller size, and nothing less than this is fit 
for your principal series, nor for any branch series much exceeding 120 miles. 

The 12-inch theodolite in good hands will no doubt accomplish very surprising results, as 
has been shewn by Lieutenant Nasmyth. ... In the meantime...these new 8-inch theodolites 
Beem peculiarly well fitted to do good service in your operations. The complete vertical circle 
is a vast convenience, and the instrument can be carried by two men, or 3, giving a relief’. 

He thought the use of a 12-inch theodolite on ray-traces “verging on a waste of 
means" and it was a 'dreadful waste to employ a 14-inch in katcha work". He 
writes to Strange regretting his issue of a new 7-inch theodolite 

for approximate operations. This is in direct contravention of [ my wishes J. ... It is with the 
greatest difficulty I can obtain an adequate supply. ... The new 7-inch theodolites are the beat 
we have of their class, and we have very few of them. To use them except for real work is 
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waste of means. ... As far as mere soleciion of stations goes in a hilly country it is sufficient 
if theenglos are true to 1 minute. ... A first-rate new theodolite is not necessary for approxi- 
mate selection. ... It is sufficient that your approximate party should be equipped with a 
planetable, a first-rate hand telescope, and the worst or oldest theodolite available. 

Waugh would indeed have been amazed at the high-class work carried out in 
these days by glass-arc theodolites of small diameter. 


BasE-LinE Equipment [1v, 45-6] 


The compensation bars and other base-line apparatus had been stored at 

Agra in 1841, and had to be reconditioned for the Sonakhoda base in 1847. The 
Surveyor General called Mohsin Husain up to Dinapore for this purpose. 
Colonel Everest took the comparison microscopes to England [1v, 47-8]; therefore, new ones 
will be necessary. ... There are two pairs of spare microscopes in Calcutta. One of these might 
be used if fitted up with good well-ground axis and good levels. ... It will be necessary for you 
to bring up...the standard bar—the...six-inch scale—thermometers A and B—the spare 
thermometers of the standard bars—the two standard scales by Cary and Dollond*. 

For the Chach and Karachi bases, he welcomed the assistance of Strange as “a 
good mechanical workman” but took the precaution of bringing Mohsin Husain 
round by sea to Karachi for that measurement, The transport of the apparatus 
from one place to another was & serious operation—46 marches from Dehra Din 
to Chach, Ist October to the end of November—and a considerable party under 
charge of a senior assistant had to be provided. The four-month journey down 
to Karachi, was made by bullock cart the whole way '' without accident or injury" 
under Keelan’s charge [ 43 ]. 

Strange describes the arrangements he made for the accommodation of all the 
gear during the rains. Obtaining Joan of a barrack building 260 feet by 24, 
he had part of the floor raised two feet on which to pitch three of the bar tents ; 
` Ihave placed the standard bar and bars A, B, C, in one of theee tenta ; bars D, E, and H, 
and the microscopes .. in the second; and the boning instruments, the camel] boxes, the 
registers, the barometers, and the lamps and heliotropes in the third tent. The other bar 
tents are packed on trestles between the 3 tents...and the blank wall. ... 

The bars rest on their camels, and the standard bar on trestles, all duly cross-levelled as 
desired by you. I have removed the tangent screws and deposited them in their respective 
camel boxes as a precaution against rust. ... 

I have appointed a guard of 5 burkandazes, 1 duffadar, and 8 callassies...to be on duty 
day and night. All the doors and windows are to be open from 6 to 8 a.m. daily for the sake 
of ventilating the building, and to enable the men...to watch for...white ante or rate’. 

He was given charge of all arrangements for the Karachi measurement [ 44]; 

At the measurement of the Chuch base you have had an opportunity of becoming tho- 
roughly acquainted with the apparatus, and learned its working, its advantages and defects. ... 
At previous base-lines its defects were fully apparent, and these it was clear could only be 
avoided by & new apparatus discarding the compensation principle, and retaining the micros- 
copic power. ... The apparatus...is no doubt the best...hitherto invented. 

As regards minor improvements suggested by Strange, continues Waugh, ` 

the soundness of your mechanical views and...practical skill give me every confidence that 
such improvements...will prove eminently beneficial ... I bave accordingly ordered down the 
small workshop attached to my field office‘. 

— Before leaving India Waugh drew up precise accounts of the measurements 
‘at Chach and Kariachi® ( 44]. He bad found at Chach, writes Markham, that, 

as on former occasions, the length of the compensation bars was...not constant during a single 
“hour of the day owing to the dissimilar radiating power in the brass and iron. The only 
"available remedy was to compare them with the etandard under circumstances exactly identical 
with those prevailing during the measurement [ rv, 47, 51]. 

He concluded that Colby's compensation system was unsatisfactory, and 
recommended that the Survey should be equipped with a new apparatus...free from all ita 
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defects. ... The relative longth of the bars changed according to some law independent of 
temperature. He would, ... discard the compensation principle and substitute simple iron bars 
...coupled by a pair of minroscopes revolving round an axis regulated by a level’. 
. The compensation bars remained, however, the only means available for measur- 
ing the two last base-lines of the main trigonometrical framework—Vizagapatam, 
1862— and Cape Comorin, 1868-9. 

The 10-foot STANDARD BAR and 6-inch scale used by Waugh were those marked 
A brought out by Everest in 1830 [1v, 47-8}. In 1856 a STANDARD YARD arrived 
from England?, and the following year a special room at Dehra Din was set aside 
where subsidiary standards could be laid off or compared by microscope’, as 
when making up staves for levelling operations [ 160 ]. 


LEVELS & STAVES 


Accounts are given elsewhere of improvised tide-gauges [ 71-2 ], and of the diffi- 
culties of borrowing such self-registering gauges as had already reached India 
[72-4]. When ordered to make connection between the principal triangulation and 
sea-level on the Gulf of Cambay, Rivers had the utmost difficulty not only in getting 
the promise of a tide-gauge from Bombay, but even in finding a spirit level. Even 
the Deputy Surveyor General was unable to find a level for him in Calcutta, and 
with the difficulty of finding a suitable site, the Cambay enterprise was eventually 
abandoned [ 57, 72-4 J. 

When Walker started on spirit-levelling to test his vertical angles on the Jogi- 
Tila series [ 75 ], be obtained from the Chief Engineer at Lahore two “very fine 
standard spirit-levels by Troughton & Simms...recently procured’ from England... 
for the Punjab Canal Department’ besides six sets of levelling staves. The 
levels had good telescopes, but were “so top-heavy that it was hopeless to level them 
perfectly. ... The values of the ‘runs’...were therefore determined in order that 
corrections might be applied for dislevelment"' [ 75 ]*. 

For operations up the Indus valley, two instruments that had been specially 
fitted with particularly sensitive levels in Caleutta were lost on the sea voyage to 
Karachi, and Walker borrowed ‘‘a very superior standard level from the officer 
in charge of the Baree Doab Canal”, which gave him three instruments 
incomperably superior in delicacy of level and in magnifying power to ordinary...instruments. .. 
We are yet unfortunate to have been prevented...from fitting them with still more delicate 
levels, cased in glass tubes to guard against sudden variations of temperature®. 

Before starting work he readjusted the levels, extending “the graduation towards 
the centre, ... because Mr. Carty...had often been compelled when the heat was 

‘very great to keep a wetted cloth over his level...to retain its ends in view”. 

As a fourth instrument was required to equip the two levelling parties, Walker 
asked Troughton & Simms to “‘construct a new improved standard level", which, 
owing to Simms’ ill-health, did not reach India till 1860, too late for the second 
season. With his official indent Walker sent a photograph and detailed description ; 

The telescope tube, instead of being cylindrical as usual, is rectangular, thereby greatly 
increasing ite rigidity. ... The tube is surmounted by two levels, with...mirrors...to reflect... 
the bubbles to an observer...at the eye end. ... In work through a stiff clay soil...the movement 
of the observer from the eye-piece to & position facing the levels is sure to throw the bubble 
out of...position. ... Their ordinary charge for a standard level is £40; for this one they charged 
£55, which is very moderate’. 

The charge was accepted. ‘This level, or one of the same pattern, is now in the 
museum at Dehra Dün. 

Walker took particular care in designing a suitable staff. Before the staves 
from the Canal Department could be used it was essential to determine their true 
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lengths in terms of the survey unit. This was done by measuring a short base-line 
the staves and connecting it with the triangulation. The error of the staff 
unit was found to be as much as half an inch in 10 feet [ 76 ]!. 

For the Indus valley Walker drew up his own specification ; 

~The most probable error being in reading, ...the precaution was taken of making up 
staves specially figured. ... They were painted and divided on both faces to feet, tenths, and 
hundredths, one having a white ground with black divisions numbered from 0 to 10, the other 
having a black ground with white divisons numbered from 5:55 to 15:55. ... The observer 
cannot be biased to repeat in the second reading a mistake which he may have made in the 
first. Any error in either reading is immediately shewn up. 

The unit of the...staves must be determined in terms of ‘the 10-foot standard of ies G.T. 
Survey. ... A portable metal bar on which the length of the standard bar has been laid off is 
taken with each party of levellere. The staves should be compared with it at least twice 
during the season. ... As the wood of the staves has a tendency to shrink, a partial separation 
from the brass at the ends may be caused. ... An exact foot should be taken off witha beam 
compass from any of the intermediate feet, all of which are defined by dote on brass pins let 
into the staff, and the spot should be marked...[ to ] indicate the true position of the zero?. 

Ten staves were put in hand by the Mathematical Instrument. Maker at Calcutta 
in April 1857. They were made of teak with “graduations laid off from the Gilbert 
brass 40-inch standard” and compared with the new English standard yard?*. They 
were sent round by sea to Karachi and reached Walker in December 1858, just in 
time for his first season's work.. 

The staves were shod with brass and the soles smooth and flat, and special care 
was taken to set them exactly perpendicular by means of 
plummets let into their sides and visible through glass doors. ... Their summits sre fitted with 
swivels to which stay ropes were attached. ... Hemispherical brass brads were driven into the 
wooden pins marking out the line...to present a point for the staves to rest on, that they 
might be revolved freely, and each face presented in succession to the surveyor’. 

Walker’s pattern of stave continued in use by the Department for the next 
forty years. A specimen is on exbibit in the Survey Museum. 


PERAMBULATORS 


Perambulators were still used on the Great Trigonometrical Survey, being parti- 
cularly valuable for lay-out of the approximate series by ray-trace [103-4]. 
Surveyors were also encouraged to lay down the position of villages and prominent 
objects by theodolite bearings and perambulator measurement [ 119 ]. 

Everest had been proud to design his own improved pattern, striving for 
“strength, durability, and accuracy ”, and setting the cyclometer to read miles and 
decimals instead of furlongs and yards [ Iv, 145-7; pl. 7 . The Ordnance Depart- 
ment made up a number of these in iron instead of wood which Waugh did not like, 
fearing that, 
when constructed of iron, ... subject to so much jar or vibration, ... the delicate parts of the 
works would be liable to injury, and the pins to work loose. ... It is questionable whether the 
wooden perambulator would not be cheaper, more effective, and easier repaired. The light 
wheel is very handy certainly in open ground, but Colonel Everest intentionally made the 
wheel...80 extremely heavy in order that it might be impossible for a man to carry it, whereby 
it must from sheer necessity be rolled slong...over and through every obstruction. .. When 
time is...of importance, a Surveyor is frequently induced to gallop forward to the next station, 
... and the perambulator is thus left to the man wheeling it’. 

~ Renny agreed ; 

~- I used one of the iron perambulators in my ray-tracing for...the Maluncha meridional 
series immediately north of the Ganges, and...the rigidity of all ite parts occasioned Bo great 
a jar that the linch-pins and the screw attaching the dial to the axle were constantly loosened 
and liable to drop out unless secured by string or other elastic materials. ` 
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Both Logan and Garforth disliked the iron perambulator, Logan writing; — . 

At the commencement of the approximate operations...a wooden and an iron perambulator 
were used together, and so long as the surface of the country was even, they continued to 
give regular results, the distance shewn by the iron exceeding that shewn by the wooden 
perambulator, but as soon as the country became irregular, the difference increased, and by 
the time the iron perambulator had been rolled about 40 miles it had become quite unservice- 
able..... I much prefer the wooden ones. ... I am...returning both the iron ones into store!. 

Garforth found that the tire became indented between the spokes, 
consequently the ends of the spokes had begun to draw out from the tire. It was now tried 
to restore the circle by beating with a hammer, but at the end of each day's march the devia- 
tion had increased, ... and on leaving the metalled road and rolling the wheel over the uneven 
surface of rice fields, the ends of the spokes left the tire and a wheel no longer remained’. 

Waugh thought he could improve considerably on Everest’s wooden pattern, 
though it was undoubtedly hard wearing, 
the wheel being a miniature gun-carriage wheel. Their weight is usually objected to, and 
no doubt is inconvenient in hilly countries, but two men can always work it, and for a hard 
day's work across country two men are necessary for every perambulator. .. The weight and 
momentum of the wheel is advantageous in...pushing through grass, reeds, or crops. f 

The chief objections...are two-fold. One arises from its size which brings the dial so near 
the ground as to expose it to injury from stumps and stubble. "This is...obviated by...a strong 
guard plate in front of the dial. The other has reference to the size of the dial, which is very 
elegantly designed, but is so small that the teeth of the dial plates have not depth enough to 
lay firm hold of the screw. ... I much prefer dia! plates similar to the Madras wheel, which are 
strong and can be easily read. ... : 

I have...had my attention very strongly directed to the subject of perambulstors. ... In 
the level plains of the Gangetic valley we have been obliged to resort to their use for the 
purpose of choosing stations..rapidly. ... There are...no less than 24 perambulators in con- 
Blant use. ... I have lately constructed & wheel-barrow perambulator, 4 ft. in diameter, which 
runs extremely light, and possesses several other advantages. ... I am also about to construct 
a wheel somewhat smaller than the Madras one, which I think will prove more handy’. 

For his improved pattern Waugh ordered that the axle should be at least 1-2 
inches diameter. Lverest’s was too slight, and his 12-mile dial useless, and 
the 6-mile...Jittle better. The thread of the endless screw should be deep, and the teeth of the 
dial strong and deep, otherwise they are liable to slip, and the indications of the dial cannot be 
depended on. All the new 6-inch dials are therefore to be made twice the diameter of Col. 
Everest’s pattern, and the teeth...twice the present dimensions, so that they may have a firm 
hold on each other. ... The 4 feet perambulator, 10 mile dial:—when any new ones are made, 
the scantling of the wood...should be increased quarter of an inch each way. 

AM these new perambulators to have my name engraved’. 

Extensive trials were made on his two patterns, 10 and 20 mile ; 

The results were not deemed satisfactory as they fell short of that extreme degree of per- 
fection which I aimed at. This failure has not arisen from any error in...genera! design, but 
from slight defects in the construction. ... These perambulators were all made in my field 
office at Dinapore in...1847...during my absence on survey in the Sikkim mountains. . 

The 20-mile perambulator has given every satisfaction. It is light and handy, and yet 
sufficiently strong.: I have worked some of these implementa over upwards of 1,600 miles of 
very rough country. ... They have shown no deterioration. ... I am dissatisfied with the 
workmanship of...the dials. ... As soon as I reach my field office, I shall be able to make the 
contemplated alteration. ... I hope to be able to despatch the pattern in 6 weeks or 2 months*, 

The finished model was despatched a few months later ; 

This perambulator has been much approved...on account of its correctness, strength, and 
handiness, but in offering it as a pattern I by no means wish to disparage Col. Everest's small 
perambulator, which is also a very handy, strong, and correot instrument, and it is difficult 
to décide which is best» The only defects that his pattern possesses are those which can easily 
be altered ; Ist., the axle ia too weak and frequently breaks ; 2ndly., the diameter of the dial 
being small, the scale of graduations is also small, and the teeth deficient in strength. ... 

.. The advantages my pattern possesses are, ... Ist. The wheel being larger, the power of 
Propulsion is more advantageously applied...to keep the wheel steady. ... 2nd. The graduations 
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on the dial are large and distinot. .., 3rdly, The teeth are strong to guard against wear and 
fear; 4thly. Although the scale of the lower plate extends to 5 miles, the perambulator will 
xneasure up to 20 miles by means of a small counting wheel. ... 

*- . The large perambulator, ... usually denominated the Madras pattern, for measuring miles, 
furlongs, and yards, is 80 generally approved that I would hesitate to recommend its being 
dispensed with. Nevertheless it is only fit for roads and smooth level ground. .., It is not 
susceptible of being made...strong and enduring.. without rendering it more unwieldy!, 

The new Waugh perambulator is described in the Manual of Burveying?. 
‘Diameter of the wheel 3 ft. 5- 1588 inches; “the wheel is constructed...with a stout 
iron tire put on hot". A scraper was attached to prevent accumulation of mud 
that would increase the diameter and give measurements too small. It was one 
of Waugh’s essential provisions that the measurements of every perambulator 
should be tested against one or two sides of a principal triangle. 


Care & CUSTODY 


From 1839 the instrument workshop and depot at Calcutta had been under 
charge of an Engineer officer responsible to the Military Board, first Alexander 
Boileau, and then at the end of 1843, Henry Goodwyn [163-4]. From May 1844, 
Wroughton was appointed Superintendent in his capacity of Deputy Surveyor 
General [ 348 ], with the Mathematical Instrument Maker, Saiyad Mohsin Husain, 
responsible for repairs and construction [ 164, 357-8 ]. 

In September 1845, Mohsin Husain was summoned up-country to accompany 
the Surveyor General to Agra and take over the equipment and instruments 
deposited there in the ordnance magazine during 1841 and 1842. "These were 
moved down to Calcutta, except the great theodolites, the base-line apparatus, 
and other articles required in the field, which were delivered at the field office at 
Allahabad [341]. About the same time the instruments from Boileau’s magnetic 
observatory at Simla were deposited at the Agra magazine [ 1v, 118 ]. 

Survey instruments were precious, not so much on account of their intrinsic 
worth, but because of the very great difficulty of replacing them, and the loss of 
professional time in the event of loss or damage. The Surveyor General writes to 
Rivers whose 15-inch theodolite had been looted, though recovered soon after with 
the loss of the indispensable eyepiece [ 56]; 

A mishap of this character has never occurred on this side of India, where it is the practice 
to post a sentry over the instruments, and they are always accompanied by a guard on the line 
of march. On dark nights, or in localities of bad repute, we usually multiply the guards...by 
making the kalashis or carriers stand sentry. These precautions are indispensable in a country 
like India where glittering metallic substances are supposed to be very valuable. ... 

As to the danger of travelling on dark nights—...our invariable practice in hot weather on 
account of persons carrying great weights under a hot sun being very liable to “coup de 
soleil’’—flambeaux of course accompany the theodolite on such occasions*. 

In 1849 Du Vernet’s party was in the field in the Hoshiarpur District when there 

was & rising of the Sikhs, and Charles Olliver with his triangulation detachment 
and baggage was captured [35]. He was rescued after a few days, but 
all his private baggage was lost, and of the public instruments under his charge, although 
many were recovered, some were found so much injured as to be unserviceable. ... 
_- Among the recovered articles is & 12-inch theodolite, ... once a beautiful instrument, and 
though at present unserviceable by reason of the distortion of ita graduated limb, still many 
parts are in good order. ... As the defective parts...can be most economically repaired by the 
original maker...I would recommend ite being Sont home for that purpose. ... A new azimuth 
dircle will be absolutely necessary [ 35 n.5 ]. 

At the same time I forward another 12.inch theodolite which has become unserviceable 
from the divisions being effaced by wear. This also l..recommend may be sent to Messrs. 
Troughton & Simms to be re-gradusted and put in good condition. ... 
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I am not induced to advise this course from any dissatisfaction with the...Instrument 
Maker's Department. .. Every species of repair work...can be well executed in Calcutta, 
excepting the graduation of the higher class of circles. Mr. Simms surpasses all artista in the 
world in this difficult branch of his profession, and his newly invented dividing engine is so 
excellent a contrivance that the re-graduation of these theodolites will not only be executed by 
hir with greater precision than in Calcutta, but also more economically". 


Garforth's natural reluctance to dismantle his large theodolite in the field haa 
been noticed in contrast to the confidence with which the Surveyor General tackled 
the job himself [156 ]  Renny gave his instrument constant personal care and 
attention, and in his rules for care of theodolites he notes that 
the best oil for lubrication is that derived from the fat of fowls, ducks, or geese. It should be 
prepared in winter. The fat should be put into & clean, dry, bottle, and corked. The bottle 
should be boiled taking care that neither water nor steam obtain access to the fat, as aqueous 
particles in the oil would...rust any articles to which it might be applied. After boiling, the oil 
abould be run off from the dross. ... The oil should then be put into a long narrow bottle such 
as an eau-de-cologne bottle, which should be corked and hung in the sunshine. The pure oil 
will float on the surface, and any remaining...fibre or other dross will subside. After a few 
days rest the pure oil should be decanted, taking care not to shake up the dross}. 

Strange would never be defeated by any instrument ; 

About a week before taking the field, an accident...threatened most untoward conse- 
quences. ... I have, besides the siderial chronometer, ...a solar chronometer...by Arnold & Dent. 
This chronometer one day stopped. On examining it I could find no injury, and...concluded 
it required cleaning and oiling. ... On taking it to pieces...I...rectified its defecte. 

Only two days after this, the siderial chronometer also stopped, and at a glance it was 
evident that one pivot of the balance wheel was broken. I therefore took it to pieces and 
found that the broken pivot was quite dry and covered with & fine red powder, which I con- 
ceived to have been rust...as the pivot and its hole were perfectly dry. I determined...to 
repair this damage, and after three days most anxious labour I was so fortunate as to succeed 
completely, the chronometer having since, apparently, kept as good a rate as formerly. 

Had these two instrumente failed me...they could not have been replaced in time to take 
star observations at all my appointed stations’. 

Du Vernet oí the other hand was more like other men ; 

The chronometer has not been in the hands of a watchmaker for nine or ten years, if not 
for a greater time. It stops and apparently requires cleaning. I have forwarded it to Captain 
Thuillier that it may undergo the necessary repairs‘. 

Waugh rebuked Walker for not taking his instruments into recess quarters ; 

. Leaving out the question of risk of fire, damp, white ante, and rough usage, all of which 
being foreseen may be to a certain extent guarded against, ... there are thousands of casualties 
unforeseen which require the eye of a master to provide a remedy when they occur. 

But the chief reason why a surveyor should bave his tools always at head during the receas 
is this. They all require to be put in order, cleaned, lubricated, adjusted, wired perhaps, 
besides petty repairs—alterations in fitting of boxes—new cases when necessary—arrange- 
ments for transport—and hundreds of minor jobs too numerous to mention. ... Moreover the 
assistants require to be instructed in these parta of their duty, besides learning the use of the 
instruments which they cannot do unless the instrumenta are at hand* [ 157 J. 


Wonxksunop & DEPOT 


The workshop established at Calcutta in 1830 for the repair of the instruments 
of the Great Trigonometrical Survey had soon been flooded with work from all 
directions [ 1v, 125-7]. Barrow had built up a capable staff of skilled workmen, 
but after his departure the workshop passed from one charge to another and the 
workmen drifted away. 

z The business management and correspondence had been a heavy burden, fret 
on De Penning the Chief Computer, and then on Bedford, Deputy Surveyor General, 
til the latter succeeded in passing the burden to an extra-departmental officer 
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responsible to the Military Board. Early in 1844 Goodwyn, now in charge, called 
“attention to the pressure of work and the inadequacy of staff ; 
*. There is not...a European artizan in Calcutta to whom the repairs and re-adjustment of 
surveying and philosophical instruments can be entrusted..[and] few men on the estab. 
lishment who nre capable of undertaking the finer...repairs of such instruments. ... The number 
of theodolites alone lately received through the arsenal from the Allahabad and Chunar 
magazines amount to about 108, exclusive of others from the Revenue Board, Surveyor 
General's Department, and other servicesl. The time...taken in repairs of these...cannot 
possibly be...under 3 years, whilst others will in the meantime be coming in*. 
He asked that. about two-thirds of the work might be passed overseas to England. 
Waugh, who had just become Surveyor General, asked that the instruments he 
moved elsewhere as there was no room for them with his headquarter offices. The 
Military Board recounted the recent history of the workshop and asked Govern- 
ment to review the whole matter that it might be restored to an efficient state. 

Mr. Gray hold charge of the office until the Ist December 1839, when Captain...Boileau 
was appointed Superintendent. ... Capt. Goodwyn succeeded...on the 17th November 1843, 
and still retains the charge. But when this officer was appointed Garrison Engineer...the 
workshop establishment with all the numerous and valuable instruments and tools were 
removed into the Fort’, and now, from want of...offce room, suitable workshops and godown, 
... the whole establishment is...almost disorganized, and scarcely working at all. .. 

The conduct and msnagement of the Mathematics) Instrument Maker's establishment... 
has been entirely separated from the proper head of the establishment since Mr. Barrow left 
the Presidency, that gentleman, and subsequently Syed Mohsin, having charge of the important 
field branch immediately under the Surveyor General. ... Now that the Surveyor General is 
himself at Calcutta as well as Syed Mohsin, there seems to be no reason why the Mathe- 
matical Instrument Maker should not assume his full charge. ... 

The establishment as at present constituted is wholly unequal to meet the calls made 
upon it. ... While there are at this moment 93 theodolites of various kinds requiring repairs, ... 
only 17 were repaired dwing the last year. ... And...no fewer than 110 theodolites are lying 
useless to the State. ... This great accumulation...has entailed...supplying a far greater number 
of serviceable new instrumenta than would have been necessary. ... 

We beg to submit the following proposals. ... Syed Mohsin being unable to read or keep 
accounts cannot be recognized as the Heap of the office. 

lst. The establishment to be permanently attached to the Surveyor Genersl's Depart- 
ment as...was orginally intended, but in consequence of the liability of the Surveyor General 
to be...for long periods absent from the Presidency, the actua) executive charge...to be vested 
in the Deputy Surveyor General with an allowance of 100 rupees a month. 

2ndly. Meer Syeed Mohsin to be Mathematical Instrument Maker. 

3rdly. Offices, godowns, and workshops to be prepared...in the compound of the Board 

of Revenue Office, immediately adjoining the Surveyor General's office. 

4thly. Mir Syeed be authorized to engage...an assistant at a suitable salary [ 358, 360 ]. 

bthly. ... Make some small, increase to the permanent establishment, and...a considerable 

increase...of the contingent charges and temporary establishment. ... 

6thly. All unserviceable instruments should be sold, ... and...a great number of the re- 

pairable instruments at once sent to England to be repaired‘. 

Wroughton was thereupon appointed Superintendent of the Mathematical Instru- 
ment Maker’s Department with Mohsin Husain in technical charge [ 348, 357 ]. 
The assistant engaged was.an artillery bombadier named Cribble, who proved an 
excellent mechanic and valuable assistant, capable of taking charge on the numerous 
occasions When Mohsin Husain was called up country. In 1853 he was transferred 
to open an instrument depot at the Thomason Engineering College at Roorkee [ 166, 
358]. Thuillier took over charge from Wroughton in 1847. 

A year later the Surveyor General! was stil! pressing for the sale of surplus stock, 
and for the issue to field units of serviceable instruments of earlier patterns ; 

As Boon as a new batch of instruments arrives ... no one will make use of the old with 
good grace, though they may be quite as trustworthy. ... This is human nature, ... The first 
batch are very excellent implements, yet I find it difficult to get parties to take them, 
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rn^ Business continued to expand, and Thuillier’s annual report of 1852-3 gave the 
total work performed by the manufacturing branch, exhibiting the number of instruments 
manufactured, repaired, examined, purchased, packed, and re-issued, together with a com- 
parative statemont of expenditure incurred, ... detailing the difference between the values of 
the instrumenta when received, and when issued after repair, ... Seve a balance in favour 
of the actual working of the department. 

During the year under review...the business [ has heen ] placed on a more extended footing 
by the addition of a General Depot for the safe custody and deposit of all mathematical and 
surveying instruments. .... The whole of the instruments heretofore existing in the arsenal of 
Fort William and the magazine at Allahabad have been transferred to my charge, and suitable 
premises allowed in Park Street, immediately opposite the Surveyor General's office. ... 
^ The transfer of the instruments from the arsenal took place on the 31st of January last, 
whilst the contents of the Allahabad magazine were received on the 8th June last. ... The whole 
of these instruments being now under the Mathematica! Instrument Maker's own eye, he is 
able to adapt them...to the peculiar wants...of individual branches of the Survey Department, 
the Department of Public Works, and other miscellaneous branches of the public service. . 

. The whole of the stores being concentrated in one Department, indenting officers can obtain 
their wants in a much more satisfactory and speedy manner. ... 

In the workshop the superior...ekill of Mr. Cribble, the Assistant Mathematical Instrument 
Maker, and his superintendence over the...workmen, has been lost by his transfer to the 
Roorkee depot, ... having been struck off on the 21st January last. ... The Storekeeper, Syed 
Ismail, in addition to his office duties, makes himself useful...supervising the artificers [ 358 ]. 
~ ..The year’s work included 
new instruments...manufactured, 789—repsired and adjusted, 630—examined, cleaned, and 
adjusted, 381— purchased, 1,327—-packed, 290—refused, 216. 

Of instruments manufactured, the principal ones are ; 


Bars, standard, steel, 6.ft., graduated. Planetables, G.T.s. pattern. 
Chains, iron, Gunter'e and khusrah. Prótractors, brass, electro- plated. 
Framework for tracing glasses. Rules, ebony, parallel. 
Heliotropes for a.T. Survey. Quadrants, rockets, for Ordnance Department. 
Levelling instruments converted from old Scales, brass, khusrah. 
tbeodolites. Screw press, for paper for S.G.O. 
Levelling ataves. "Theodolite stands, braced heads. 


Repsirs and adjustments. ... Some of the theodolites have been extensively altered, and 

converted from the old principles into good useful implements of the prevailing Everest's 
pattern [ 1v, 144 ], and other have had additional adjustments applied to allow for the greater 
wear and tear which the constant daily use, especially on Revenue Surveys, renders necessary. 
The lithographic press repaired was an old wooden one transferred from the Government 
Press, ... and by altering the construction from scraper to roller principle, and adding other 
contrivances, & very old and worthless implement had been turned to good account [ 329 J. 
> Many of the lesser instruments for Revenue Surveys were purchased locally, 
these instruments being made much cheaper in the bazaar than could have been effected by 
this establishment, and having been demanded in such large quantities; ... each instrument 
being passed and approved by the Mathematical Instrument Maker. 
'. The total actual expenditure, exclusive of the purchase of new instruments, but with all 
other charges, both permanent and contingent, amounts to rupees 16,887-2-4. ... The esti- 
mated value of the work performed is 17,959-15-3, excluding those items purchased and 
issued. ... This, however, is irrespoctive of house-rent?. 

The workshop did much to facilitate printing of the postage stamps [ 329, 333] ; 

For...printing an enormous quantity of postage stamps in the lithographic press attached 
to the Surveyor General's Office, and by the skill and energy of the Mathematica] Instrument 
Maker, no less than 8 imperial size...presses were prepared in the course of a few months, which 
enabled the Department...to furnish...upwards of 40 millions of Queen's heads before the Ist 
of October last. These presses now form a most useful addition to the stock of the Lithogra- 
phic Branch of the Surveyor General's Office, and...answor admirably for striking off the best 
deecription of lithographic work. . 

Extra artificers have been sanctioned, ... but as yet I have been unable to procure beyond 
® very few hands, the East Indian Railway Department having secured the services ofall 
the best men in the town. ... The rapid increase of surveys in Pegu, Arracan, in tho Punjab, 
and the n.w.p., together with the pressing requirements of the Department of Publio Works 
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now extending in a fourfold ratio sll over the country, have caused an immense demand on 
the resources of the Department [ 299 J'. 

In his report for 1855-6 Thuillier noted that 
the theodolites have occupied the most time in their reconstruction, and extensive alteration 
from old to new principles. The demands for perambulstors and levelling staves have been 
immense, the former...being difficult and tedious to make [ 161-2 J. Heliotropes and plane- 
tables and tripod stands for various instrumente bave likewise been much called for. ... 

The sum of 10,156 rupees has been expended on the purchase of new instruments during 
the year. Many very excellent instruments have been thus obtained, but doubtless at a cost 
double of that of the English price, and the quantity in store is still et the lowest ebb. ... 
Every expedient has been used...to render the very old ones, many of which ought Jong since 
to have been condemned, fit for a temporary purpose, as the only way of making early com- 
pliance with most preasing...requisitions. 

He pressed for increased clerical establishment ; 

Proraptness in compliance with all calls, and...early disposal of all accounts and business, ... 
is an essential element. ... To provide for the early preparation of our annual and monthly 
statements, ... which under are existing circumstances are difficult and troublesome, and 
under the new system are peremptorily demanded by the Military Auditor General’. 

At the end of 1860 full control of the Department, both the instrument depot 
and workshop, was transferred from the Inspector-General of Ordnance & Magazines 
to the Deputy Surveyor General himself’, and the first report under the new 
arrangement was submitted by the latter to the President of the Military Finance 
Department. After giving the history of the department from 1830, Thuillier 
explained that when the office was controlled by the Ordnance Department 
all matters connected with the contingent expenses required the previous sanction of the 
Inspector General before the Military Auditor General would pass the bills. 

The purchase of all instruments...to meet indents previously sanctioned by himself still 
required confirmation by the Inspector General. ... All indents and requisitions of every 
description required the Inspector General's countersignsture. ... This all led to great delay 
and extra work which would now be saved by the transfer to the Deputy Surveyor General. 

The control exercised over the workshop reste, in the first instance, with the Mathl. Inst. 
Maker, who is responsible for all the mechanical duties, the efficiency of his artificers, and 
for the quantity of work they daily perform. He acta entirely under the guidance and advice 
of the Superintendent, which is responsible for the &dministrative portion of the Department, 
&nd for the economica! working. ... 

The Superintendent, being non-residential, with other multifarious duties to attend to, 
can only exercise general supervision and check, but from his daily intercourse and inspection 
being st all time within easy access, the business proceeds...without hindrance. ... 

The Superintendent is the most likely person to know how to regulate the demands. 

He pointed out the difficulty of preparing a budget estimate. The Department 
was “‘liable to receive indents any day to the extent of several thousand rupees 
value". It had been “suddenly called upon to supply the newly raised Madras 
Revenue Surveys with instruments to the value of about Rs. 73,216-10-9. ... No 
foresight...can help...to...give a tolerably fair budget to the Finance Department", 
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CHAPTER XII 


TOPOGRAPHICAL SURVEYS: MADRAS ESTABLISHMENTS 


GaANJAM : Goomsur, 1844-50 — Orissa: Cuttack Tributary Mahals, 1850-3 — 
Sambalpur, 1853-7 — Orissa Coast, 1857-8 — Tributary Mahals d  Khond Hills, 
1858-61 — HvpEgRABAD: Morland & Brown, 1844-50 — Mulheran, 1855-66 — 
Niromi HILLS, 1844-52. 


Y 1844 the Hyderabad Survey was the only one of Mackenzie's topographical 
B parties still at work, and all the Madras districts except Ganjam had maps 

that were considered sufficient for the times. The coastal, well populated, 
areas of Ganjam had been surveyed by Charles Snell between 1830 and 1833 
[1u, 104 ], but there remained the wild hill tracts to the north-west where the 
tribes still indulged in ghastly human sacrifices [ 1v, 254, 456]. During the military 
operations of the late thirties ‘‘desultory route surveys" had been made through 
these hills by Thorold Hill and his assistants, effecting & tenuous extension of 
Snell's survey into the unknown, but with no regular triangulation [ Iv, 254-5 J- 

Hill had taken sick leave to Europe in 1811 and work was not resumed until 
in 1843 the Madras Government appointed John Halpin, who had no previous 
experience of survey. During his first season Halpin surveyed a route through the 
Khond Hills into Patna State south of Sambalpur. He was then, placed under the 
orders of the Surveyor General, who directed him to concentrate on a network of 
triangulation and connected routes ; 

With regard to the apprehended difficulty of carrying on & minor triangulation in the 
country, ..Í am not aware that any physical obstacles can exist which porseverance and 
skill will not surmount, but there may be political and economical considerations. . 

Desultory operations patched together, and attempted to be combined by astronomical 
observations made with inefficiont portable instruments, are utterly valueless as surveys, and 
can only be considered ss reconnaissance or rough exploration. 

All routes between extreme points should be direct and straight as possible. ... No attempt 
should be made to confine the route to paths or roads, because your object is to survey 8 country, 
and not measure roeds. ... Minuteness of detail and the correct determination of the relative 
positions of distant pointe cannot be attained by one process. Such an attempt always leads 
to failure. The correct determination...of distant points is the primary...object. The details 
are subordinate thereto, and...cannot be allowed to influence the main work!. 

With two assistants? Halpin made his headquarters at Berhampur near the 
coast. He started triangulation north of Parlakimedi in November 1844, and in two 
months had completed 800 square miles of triangles filled in with planetable and 
route survey ; further work was prevented by sickness’. Even smaller outturns 
followed during the next two seasons, and at the end of 1846 the Surveyor General 
brought Halpin up to Du Vernet’s triangulation party for training [ 385 ]. 

On return to Ganjam Halpin was again grievously ill, and he died at Berhampur 
on 30th November 1848, after which the senior assistant, Robert Howard, took 
over charge and extended survey north of Palkonda. Work was still interrupted 
by sickness, and field season restricted to about four months‘ [ 168, 421, 463 ). 

The Madras Government now nominated George Saxton for charge of the survey, 
but Waugh took the precaution of attaching him to the East Coast series under 
Hill for a full eeason's training. He was given charge at the end of March 1850 ; 
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I am informed that you have acquired a knowledge of the principles of triangulation and 
computation—that you have made yourself acquainted with the use of the instruments and 
method of adjusting, cleaning, and taking care of them—tbhat you have learned the office forms— 
that you have been inspired with a proper sense of accuracy and care, ss well in the making 
-of observations ag in recording and reducing them—and finally that you have acquired some 
skill in the use of the plain table. E 

With this stock of acquired skill and knowledge, you will...take charge of your survey 
under very different circumstances from any officer who hes been appointed for many years 
to the Madras topographical survey. ... I look to you to raise the character of the survey to 
higher standard, and introduce a sy ER and energetic performance of duty. The Eynteim 
which has hitherto prevailed can no longer be tolerated. 

As the whole tract of country is more or less unhealthy, and the season during which the 
party can be safely employed..is extremely limited, your enquiries should be directed to 
ascertain precisely tho limiting dates, ... and...prevent any part of the favourable season being 
wasted. ... For the past two years the party under Mr. Howard have done little more than 
march out and return again to headquarters. ... I am prepared to make every allowance for 
the climate, and...to allow a slower rate of progress in a difficult country, but the moderate 
quantity of work must be executed by everybody. ... It will be your duty...to place on record... 
the number of times each individual has left the field at an early period, the length of time he 
has remained on the sick list, and your opinion of his bodily health, activity, and zeal’. 

Meanwhile Howard and his three assistants? were struggling to extend the 
survey by triangles, route survey, and planetable to the west of Bobbili ; 

Wo had first to thread &..jungly valley, through which we passed with xut difficulty, 
wherc...the seeds of the fever...had been sown. ... As we ascended a high ghaut and came 
upon a fine open country, with low grassy hills, devoid of wood and studded with large 
villages, ... we were, with the apothecary and most of the camp followers, prostrated with fever. 
This happened in the early part of the month of January. Since then we continued so ill 
that l determined to quit the hills as a temporary measure. ... After..we were somewhat 
improved in health we...made a couple of marches up the valley when J and the other sub- 
assistants had a return of our fever, as also many of the camp followers, and out of an escort 
of eighteen sepoys fifteen men were on the sick report the second day. 

The apothecary having proceeded for medical aid to Vizianagram, ... medicine brought 
with us being expended, I had no alternative left but to proceed also to Vizianagram?. 

The outturn fur season 1849-50 had been confined to observation at six hill 
stations, planetable survey of 150 square miles, and a route survey of 50 miles‘. 


CuTrack TRIBUTARY MAHALS®, 1850-3 


Saxton took charge in May 1850, and after the rains moved the party north 
into Orissa as the Bengal Government had asked for survey of the Cuttack Tributary 
Mahals [ rv, 187; v, pl. 1]. He broke out from a side of the South Parasnath 
series T 1v, 59-60 ], and worked south through the Nilgiri Hills near Balasore. Within 
two months he and the greater part of his establishment were down with fever und 
retreated to Cuttack. Howard and King carried on alone for a few weeks longer. 
Only six angles of the first three triangles had been observed, and about 376 square 
miles surveyed by planetable on the 3-inch scale®. 

The Survey or General was bitterly disappointed at this dicactsous start, but 
folt reluctant to declare the undertaking impracticable. The hil) tract.-is covered with dense 
and unwholesomo forest, ... with a sparse population of aboriginal tribes in the lowest stage 
of barbarism. The land, therefore, possosses apparently no intrinsic value...as a source of 
immediate revenue, and although it has sometimes formed the scene of local disturbancés, 
the partial military operations for their suppression have been of smal] political importance,” 

Nevertheless, howover apparently valucless the country may be, a map...is a desideratum, 
for a knowledge of...a country is the first step to improvement, and...must be based on good 
I could not...suggest the abandonment of the undertaking [ 176 J’. 


maps [ t-page J. --- 
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. After consulting the civil authorities he concluded that Saxton had taken the 
field much too early and that the field season would have to be restricted to about 
‘four months, from early January to the end of April. He asked the Deputy purveyor 
-General to supervise Saxton's arrangements; ". 

i. Lieut. Saxton was instructed in his profession by Captain Hill, and his sub-assistants are 
“practised planetable surveyors and draftamen, but the nature of the climate is such...that 
. the utmost difficulty must prevail. ... The history of the Survey Department shows more 

or less constant struggle against sach. difficulties, but in no case has a survey party suffered 
so constantly, and with such complete disorganization, as Lieut. Saxton’s. He, however, 
entertains great hopes of success this year. Ihavesupplied him with’medical instructions... 

"which have been followed with success on the trigonometrical and revenue surveys [ 458-60 J. 

. Y trust that the work will progress satisfactorily. 

This season the Coast sories...is expected to complete the great triangulation up to Balasore 
and to make some advance from the Neilgherry Hills towards Cuttack [ 25-6 ]. When it 
arrives at Lieut. Saxton's ground...he will be relieved from the principal triangulation!. 

For season 1850-1 the party was reinforced by three sub-assistants from the 
Hyderabad survey [ 178, 421 J*, and Saxton was directed to work triangulation south- 
wards to complete the survey of the hill area and make continuous connection with 
the earlier revenue surveys [1v, 185-8]. The Surveyor General did not like the 
idea of a road survey between Cuttack and Sambalpur ; 

On sevoral occasions the Ganjam Survey party has detached a sub-assistant to accompany 
the Agent for Meriah sacrifices, but J am not aware that any results have been obtained in ex- 


tension of our geographical knowledge of that interesting part of the country. ... Every 
surveyor so detached has deteriorated in professional qualifications, or fallen into lax habits 
of survey. ... All the route surveys executed by the Ganjam Survey, ... from the time of 


Captain Hill downwards, have been of the lowest order. 
He insisted that if any assistant was detached for such route survey he should be 
specially trained to work with a 5- or 7-inch theodolite and a perambulator ; 

The route should always originate from, and terminate at, objects whose geographical 
positions have been already ascertained, or which can be connected hereafter. The...traverse 
should be carefully recorded, the angles being repeated 4 times on 2 zeros, regulated by the 
magnetic bearings, and the distances determined by 3 perambulators reading differently, 
-whose errors have been well ascertained? [ 288 ]. 

Government agreed that the road survey should await the completion of the topo- 
graphical survey, and Saxton was directed to concentrate on the survey of the 
-tributary states, to reach Angul and Nayagarh as early as possible. 

During 1851-2 triangulation extended south of Cuttack, with “13 principal and 
43 secondary triangles, finally observed horizontally, with verticals of all principal 
and a few of the secondary stations” Triangulation was of good quality, observa- 
tions being regularly taken to heliotropes. Computations kept up with the work 
and points were issued for }-inch planetabling, with a few ready for the next 
season. This was the first really satisfactory season's work’. 

During season 1852-3, work covered Angul and Nayagarh to the bortis and 
the Civil Superintendent pressed for the early survey of the states of ' *Ooodeypoor, 
Jushpoor, and Sumbhalpoor" away to the north-west. The Surveyor General 
doubted the wisdom of extending to such a distance unless Saxton had an assistant 
able to take over charge in the event of his own sickness, and application was 
made to the Directors for the appointment of an officer assistant | 171, 386 J. 
Field work was restricted to three months, Saxton reporting in April 1853 ; 

Messrs. Turnbull and King were...furnished with pointe oflast season's work. ... Mr. Howard 
was detached into Ungool to select and clear principal and secondary stations. I proceeded 
with the rest of the party to the extremity of the proposed detail survey bordering on the 
Chilka Lake. ... I was able to lay down...sufficient...points and connect them with my principal 
triangulation. “These were computed and the Nyagur Estate...given to Messrs. Summers and 
‚Snell for l-inch survey. Mr. Leigh...was slso given a board on }-inch scale, and directed to 
gurvey: the Runpur Estate. I then proceeded to complete the final angles on that side. . 
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: '' On proceeding into Ungool I relieved Mr. Howard from his forward duties, and gave him 
a board on the j-inch scale. ... I now advanced into a very wild and difficult country on the 
western side of Ungool, almost totally uninhabited, and bounded further west by an immense 
range of hills running from the Mahanuddy River in a north-westerly direction. On this range 
4s my most advanced station, from which is a fine view of Boad and the neighbouring Khund 
Hills. ... After completing the azimuth observations I moved back completing the framework.- 
- Y completed my final work and visited Mr. Turnbull and Mr. Leigh. My camp marched 
into Cuttack on the 31st March. ... The area surveyed in about 2,515 square miles, ... 565 are on 
l-inch, and the remainder on j-inch scale. The detached parties have nearly all suffered from 
fever, the season having been very unhealthy towards the end}. 

The season had indeed been a disastrous one, for Chatelier died in November 
and Turnbull in April, whilst Summers was laid up for most of the season. 

In 1854 Saxton informed the Superintendent of the Tributary Mahals that 
since I assumed charge of this survey party four years ago I have triangulated over 1,200 
square miles of the Tributary Mehals bordering on the three districte of Cuttack, and extending 
to the west beyond Sambalpore. 800 square miles of this area has been surveyed in detail, 
either on the à, or full, inch... soale?. During the approaching field season the detail survey 
will be continued partly within the Cuttack mehala to complete the Athmullick and portions 
of the Boad estates. ... Operations...will be extended into...the sw. Frontier Agency, within 
which from Sambalpore towards Odeypore and Jushpore my triangulation will be carried on?. 


SAMBALPUR, 1853-7 


During season 1853-4 triangulation was extended well to the west beyond 
Sambalpur, and planetabling into the Khond Hills. In addition to his own trian- 
gulation Saxton paid constant visits of inspection to each of his assistants, and at 
the request of the Civil Superintendent settled numerous boundary questions, for 
which purpose he had in 1852 been granted special powers [ 285 ]; 

Such duties are well placed in a Surveyor's hands. ... His decision has more weight...[ with] 
the contending parties than...that of another without the knowledge of the country whioh 
the Surveyor must possess. ... The authority...is an advantage to the whole party. ... 

About 30 miles to the west of Sumbulpur south of the Mahanuddy, there is a very extensive 
tableland of considerable height, ... formerly...affording shelter to rebels and marauders who 
were a terror to the surrounding low country. I propose the first thing next season to 
ascend this. I believe no European has yet been up to it, tho’ there are a police station, a 
fort, &nd many villages on the top. 

The sides of my triangles give an average of 20 miles. The beighte of several of the hills 
are nearly 3,000 feet, and Raun especially is very difficult of ascent, requiring the hands as 
much as the feet in climbing over rocks with precipices on either side. I encamped as near 
the foot of the hill as possible...and started at daybreak, and yet my theodolite only reached 
the station at 4 p.m. They utterly failed in getting up my tent, tho’ sent the previous day, 
and dinner had nothing commendable beyond our good appetites. Mr. G. Howard was 
cheerful...and he always shewed zeal and willingness for any amount of work. 

The survey was specially appreciated for the opening up of the wilder parta of 
Orissa, and contributing to the suppression of the Merriah sacrifices [167], and the 
Civil Superintendent continued to press for the early completion of the Tributary 
Mahāls and deprecated extension to the west ; 

: We have scarcely any knowledge of the Gil OUS ed portions of Mohurbunj and Keonjur, 
or of the Khund Hills of Boad, and a correct map of the latter is urgently required. The low 
.country of Boad and the Atmullick Mehal have...been completed this year. There only 
remain, therefore, ... the Khund Hills, the mehal of Pal Lahara, and portions of OBEN 
-and Keonjur. Until these are finished, no map of this tract can be published®. 

The maps now came in for criticism by the Surveyor General, who had com- 
mented two years earlier that *'the assistants...have not shone as draftsmen” ; : l7 

The drawing...on the larger ecale is beautifully delineated, and the distinctive characteristics 
of dry cultivation and uncultivated lands well maintained. From the drawing I should con- 
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jecture the whole of the waste land to be open forest, but...it is difficult to indicate the varying 
character of forests without obliterating printing and hill features. ... . . 

' The hill drawing is peculiar.. : Ticnu't.eay I admire it as a woti of art. . The cisels and 
foot of hills are clearly defined by it, as well as the principal spurs or underfoatures, and the 
whole connected by a broad wash. The outlines...are thus merely indicated, and the forms 
` -not worked out in full effect by shading or stippling or contour touches. ... A 

This artificial style...appears...capable of guiding the engraver, and is perhaps better for 
that purpose than bad attempte at elaborate drawing. The objection.to it is the monotony 
it produces, a}! hills being made nearly similar in character. -.. A good artist can make a nearly 
perfect representation of nature, and not & mere artificial indication. ... I hope your party. 
may...be able ere long to produce work of a higher standard [ 176, 291 ]. , 

Mr. Howard’s hill drawing is more elaborate, but...the features in some places: do not 
appear to stand on a horizontal plane. This is a matter requiring great attention. ... Mr. 
Howard's printing is not very good. 

. On tbe large scale, 1 mile — 1 inch; no more of the minor features of hills is shewn than 
is sufficient for the geographical scale. ... It makes the hill drawing...look meagre. _ The 
l-inch maps are on this account superior in appearance) [ 172, 291; pl. 9. 

In a later report the Surveyor General found the work 
greatly improved both in quantity and quality, for, which every credit is due to Captain 
Saxton, but, as neither himself nor Captain Depree are first-rate draftsmen, nor imbued with 
the highest talents for delineating ground, the greatest degree of excellence...cannot be 
expected. ... I am very anxious to add an officer of first-rate artistica] talent to this party, ... 
but the exigencies of the service elsewhere prevent my making any redistribution’, 


- For some time he had been urging the appointment of a young officer assistant 
who would be able to take charge of the party if ever Saxton's health should 
break down [169]. None of the sub-assistants was sufficiently qualified. It was, 
therefore, most welcome when a young Artillery officer, George Depree, a nephew of 
Saxton's with previous survey experience, joined the party in December 1854 with 
two new sub-assistants to replace casualties [ 386, 421]. Survey was extended 
westwards through the Mahàls and the party left Cuttack, reports Saxton, 
on Monday the 18th December. I arranged...to accompany Mr. King onto some convenient 
hill to test his points, some of which were mere intersections and open to doubt, and secondly 
to enquire into an important territorial dispute. ... I commenced triangulation in advance. 
During the early part of the season my camp...continued healthy, but when our operations 
advanced to the north we entered & very wild uninhabited tract, with extensive ranges of 
hills and with valleys covered with rank vegetation. ... Fever became very prevalent. ... The 
number of cases was very startling, and I congratulated myself upon having got the assis- 
tance of a good medical officer. This is only the second time that my application for an 
Assistant Surgeon has been complied with. ... Most of the cases readily yielded to Dr. Shortt’s 
treatment [ 464 ], but others were more severe. ... The moisture from the surrounding hills 
..encourages & rank vegetation, from...which...I attribute the great amount of sickness. .., 

.Having started Lieut. Depree on his Sumbulpur survey?, I proceeded myself to join Mr. 
[ George ] Howard's camp, and...see him at work. ... Mr. Snell returned from the field on 
account of sickness after completing about 324 instead of 360 square miles, and Mr. Long 
[ 60 sq. m. ] was entirely crippled during 8a great part of the season. Mr. Howard senr. in 
addition to triangulation has completed about 275 sq. miles, and Ma. Howard junr. was given 
256 which he has finished. 

All the other sub- assintants: Messrs. Summers, Leigh, Claudius, and King, have done a 
full season’s work of upwards of 360 sq. miles each, making in the aggregate 2,423 square 
miles surveyed on the planetables during the past season. This is all on the l-inch scale, 
...conaiderably more than has ever before boen accomplished by this party, and...better alsof. 

The triangulation in advance is more in accordance with the instructions conveyed with 
your remarks on my former operations. The principal triangles are all fairly symmetrical, 
The triangular errors are less. 
`- Government asked that the surveyors should assist in exploring the mineral 
wealth of these wild hills, though the Surveyor General questioned the value of 
amateur efforts, and wanted nothing to interfere with the progress of the survey 
[142-3]; " No geologist can effect anything really accurate and valuable until maps 
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are ready for him to base his researches on! [143]". He proposed the formation 
of a second party in order to accelerate progress ; - ts 

""The tract to be surveyed is very extensive, including in the Bengal and Madras dosiluibus 
— part of the Kutak Tributary Mehals—the South-West Frontier Agency—end all the hilly 
rogion up to Nagpore on the west—and all south down to the Hyderabad frontier and Karnool 
inclusive—all of which is more or less unsurveyed, or very imperfectly mapped ; aggregating 
36,893 square miles, including Bumbulpore. ... 

I applied some time ago...for the &ppointment of an assistant. ... Lieutenant Depree has 
during the past season beon practically initiated into the work. After next season he will be 
fit to take charge of a survey. ... Some sugmentation...is Deceasary to prevent the retardation 
which the order wil! erissa to combine an i e of the mineral resources...with the 
topographical survey. 

During the past throe years Captain Saxton has had the advantage of part of the establish- 
ment of the Hyderabad survey. ... As the Hyderabad survey is now resumed [ 178 ], Captain 
Saxton will lose the services of the trained Hyderabad surveyors after the field season. My 
project is to form two parties out of Captain Saxton’s, one under his immediate management, 
and the other under Lieutenant Depree's, and both to be under the general control of the 
senior. ... I propose that two parties shall [each] consist of 7 uncovenanted assistante and sub- 
assistants, and 2 native surveyors [ 421c2 y. 

Pending approval to this expansion Saxton spent season 1855-6 completing 
the triangulation of the Tributary Mahals, taking Depree with him with a view 
to his own early departure on furlough ; 

The great point I had before me was to secure a sufficient amount of iiaupilation in the 
new direction for the detail surveyors next season. With this object in view I kept my assistant 
with me, in order that in case of accident to myself he might be ready to continue this all- 
important duty. A very few more triangles to the north-east, to be executed by Lieut. 
Depree next season through Moharbunj and Chaibassa, will complete the Cuttack Tributary 
Mehals on the north side, and give & junction with the South Parasnath or Coast series’. 

In a letter home Depree tells of their preparations for the field [ 364] ; 

We are to start from Cuttack on the 12th for our field work. ... Uncle George has only 
this moming received an order from the Surveyor General changing our route altogether 
80 that instead of commencing work at a distance of 200 miles from Cuttack we shal) begin 
at 60 milos or so, and work gradually towards Midnapore [ 176). ... Though we shall be 
equally in wild country...we shall not be so far away from Cuttack, and we shall gradually 
diminish our distance from Midnapore. ... I trust we shall have & healthy...season. ... We 
shall of course keep our Xmas in tho jungles, probably on the summit of some big hill. ... 

. P.S. You will find Keonjur in the map, ... the country we shall be surveying this years, 
Observation at 25 stations gave sufficient area in advance for the next season, 
whilst the sub-assistants completed 2,330 square miles of one-inch survey. 

In April 1856, with Saxton on furlough, the Surveyor General took advantage 
of the Coast Series recessing at Cuttack to place Strange in “general professional 
supervising control over the Ganjam Topographical Survey". Strange reported 
well on Depree but criticised the survey and mapping of hills [ 291, 386 ]. 

On the departure of Saxton on furlough, John Dyer was brought down from the 
Punjab and assumed charge of the second party on 6th May 1856, Depree taking 
over Saxton's party, and the two parties being thenceforward known as No. ] and 
No. 2. Their total sanctioned strength was two officers in charge—one assistant, 
never appointed —14 civil assistants and sub-assistants, and four native surveyors 
or draughtsmen. Eight elephants were allowed for transport [ sup., 373, 421-2 ]. 
^ During season 1856-7, the planetablers of both parties were employed in the 
Tributary Mahāls, except for a few who accompanied Dyer to the neighbourhood 
of Sambalpur. Depree extended triangulation over 4,000 square miles in the com- 
paratively flat country west of Balasore in readiness for the next season ; y 

From the 22nd December to the 30th March I nevor halted for & single day, generally 
descending or ascending a hill, observing and making a march within the 16 hours, when not 
engaged observing throughout the day, or when not computing. 
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The whole country prosents a nearly level surface with no marked elevation, the only 
rises being dykes of irregularly shaped boulders of trap rock heaped with endless confusion, : 
and not so high as the adjacent saul tree jungle, and running for many miles either north and: 
south, or east and west, of an uniform height, and covered with jungle trees of the largest 
dimensions; thus the...country proved a great obstacle to a large symmetrical series being 
carried over it. -... I was gratified to find...a good connection with the Parasnath Series. 

-.. Dense haze often '' rendered every hill station totally invisible for several days". 
Sometimes observations could only “be carried on...earlv in the morning and late: 
in the evening. The heat also...began to be oppressive” 

' > On the 9th March a very heavy storm...delayed arrival of my tent until one o'clock a.m., 
and continued unabated during the whole of the next day. On the two succeeding days I... 
[ observed ) all the principal angles by taking advantage of...a gleam of sunshine whenever 
for a few moments it illuminated a heliotrope, every observation being obtained with a 
referring mark. [The haze returned ]—My camp  was..becoming more sickly, and my 
establishment worn out with the incessant labour, ... as well as disheartened by constant 
exposure to the burning sun, with no possibility of showing their own, or seeing my, signals. 

'- He closed work on 30th of March and marched in to Cuttack ; 

My camp...since entering the low and more cultivated country suffered very generally 
from fever. They who had escaped throughout the season have during the march in been 
prostrated by the disease, and at the present time a large number of public, and all my private, 
servants are laid up. Dr. Gillies in medical charge was attacked on the Ist instant, and 
Mr. p. Atkinson the following day, they having been up to that time in the enjoyment of good 
health. I, who have for two years visited these pestilential jungles without in any way suc- 
cumbing to the climate, was yesterday seized with a severe attack of the usual fever and ague 
which may perhaps cling to me for some time to come’. 

Disaster had also overtaken the planetablers and Snell and Richardson died 
during March and April. The Surveyor General suggested that a temporary transfer 
to Kashmir might be a tonic, but neither Depree nor any of his assistants were fit 
for the journey or for a strenuous summer season in the mountains [ 464-5 ]. 

In the meantime Dyer supervised a training camp of junior sub-assistants in the 
neighbourhood of Sambalpur, and after selecting the olosing stations of Clarkson's 
longitudinal series [ 28 J, laid out a meridional series running north through Jashpur 
to tbe Calcutta Longitudinal series. He observed at 28 hill stations, and his plane- 
tablers completed 1,560 square miles on the one-inch scale. “ This proved an un- 
healthy season, but though he buried the apothecary...Mr. Dyer persevered and kept 
the field till 14th May”, not returning to Cuttack till early June [ 367 ]. 


OnissA Coast, 1857-8 


Saxton returned from furlough towards the end of September 1857, and resumed 
charge of No. I Party, Depree taking No. 2. Dyer’s services were lent to the Com- 
missioner for command of a local force raised from “armed paiks"' from the service 
of “various rajahs in the Tributary Mahals. ... His local knowledge of Sumbulpur 
acquired during his survey is likely...to be of the very greatest service’>®. He was 
later transferred to the uncovenanted Civil Service. 

Asit was considered unsafe to resume work towards Sambalpur where there had 
been trouble amongst the troops [482-4] both parties were diverted to carry out 
minor triangulation with a strip of planetable survey along the Orissa coast [ 28 ], 
Saxton working north-east fram Puri towards False Point, and Depree south-west 
from the neighbourhood of Balasore. This survey was specially important for de- 
fining the coastline and it was intended to connect it by a longitudinal series running 
west from Point Palmyras* [ 176 ]. Saxton reports very slow progress ; 
`. I laid out tho triangulation up to False Point before the end of February, and my whole... 
establishment has been ever since...endeavouring to clear rays. ... This work is still unfinished. 
Every member of my party has beon at work all day. D 
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, From Hurrichpore...gonerally, and about False Point in particular, the jungle is very 
dense...and though my stations occupy the highest spots, ...even toa greater sacrifice in 
symmetry than is desirable, a considerable amount of jungle-cutting was absolutely necessary, 
and the great difficulty bas been in procuring Jabourers [472]. - 

From the peculiar circumstances in which the Rajah was placed the Collector refused to 
direct him to supply me with men, and without his orders no coolies could be had, and we 
were thus making scarcely any progress with very few workmen, the best of whom were my 
own camp bearers. Latterly...the Collector directed the zemindars...to supply men, and they 
carné in plenty, ... but...sometimes...without any cutting instruments, and were sent back. ... 

The jungle ie intersected in all directions by large creeks, over which the coolies...have 
to be passed by boats. ... Nearly all the bosts...are at this season employed by the salt makers. 

. Every item of supplies has to be brought by boat, and every note of instruction’. 

In his annual report be notes that 
nearly the whole of the two parties has been employed on...triangles extending between the 

' Chilka Lake and Balasore for 180 miles. ... Most of the stations had been built by Mr. [ Charles] 
Bhelverton, but...some had to be Sardis, and nearly sll more or less, rebuilt. Our intention 
was to join work near False Point. ... My camp marched from Cuttack on the 28th January and 
reached the ground where Mr. Shelverton had discontinued work. ... We moved up the coast 
as rapidly ss possible, but not clearing or building stations for which materials had to be pre- 
pared. By the end of February stations were selected to a few miles beyond False Point 
Lighthouse, a distance...of about 63 miles. 

In considerable part the country was uninhabited jungles, under water at highest tides 
and intersected by formidable creeks and rivers only frequented by the salt-making Malungees. 
... I was prohibited by the Collector from employing these men or their boats [ 477 ]. 

The whole party got into quarters about the lst June after what has been to every member 
a very arduous season?, 

On the northern section, Depree closed work at the end of May ; 

Mr. Ellison was directed to lay out the series, Mr. Chew to register, &nd Mr. MacVittieto 
survey with the planetable and perambulator the coast line and country bounding it to & 
distance of one mile inland on the acale of 2 inches = l] mile. Mr. J. G. King, accompanied 
by Mr. F. Adams and an efficient native establishment, I directed...to the Damra River...to 
burn bricks for the station pillars, and then commence cutting rays and laying out the Beries. 

. I observed my first angles...on the 8th February. 

For the first 25 miles trom Balasore work was impeded by “an almost unbroken 
line of villages and gardens, rendering it necessary to clear every diagonal .ray, 
and causing much damage to private property". Further south there was difficulty 
in procuring labour for ray-clearing and supplies of food, but work continued 
till the 25th May when, having failed to obtain further supplies of russud?, I was compelled to 
desist, and started for Cuttack on the 26th, arriving on the 31et idem. I was unable to lay 
down the position of Point Palmyras as during the south-east monsoon no boat...could venture 
through the surf and rollers. The lighthouse has entirely disappeared, and the island appears 
simply as a small and low sandbank, scarcely visible at high tide. The mouths of the Damra 
and Mypurre could not be surveyed by the appliances at the disposal of a topographical party. 
There are very extensive sandbanks...which...are not laid down in the revenue survey map 
[ 1v, 187-9]. 

I have observed numerous temples, villages, and tree flags for connecting...with the revenue 
survey, and have laid down all the objecta likely to be visible from sea ward* [ 23, 118, 169 ]. 

Triangulation was continued during 1858-9—George Howard to the south and 
Chew to the north—and the junction was closed by Nicolson and Chew during 


season 1860-15. 


TriputaRy ManBàLs & KnHóND HLS 


At the end of 1858, work was resumed by both parties towards the west. 
No. 1, under Saxton, completed survey of the hills south of the Mahanadi, and 
extended triangulation south wards into Goomsur and Patna which had only been 
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CUTTACK TRIBUTARY MAHALS: 
ORISSA 


From sheet No. 4 of a series of six sheets surveyed on one-inch 

scale, seasons 1855-7. - 

. Triangulation by Deprée; Beers survey by Robt. Howard and 
Richardson ; lettering by Howard. 
.. Fair copied in Surveyor General's Office, Calcutta, by draughts- 
man Sheikh Meeajan, and signed Ist July 1858. 

` Jangira is 16 miles south of Keonjhar [Atlas Sheets 107, 116; 
plate 27 ]. : "m 
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touched by the sketchiest of route surveys [ 167 }. Though about 3,000 square 
miles of triangulation and. over 2,000 of planetabling wer ecompleted, tha Surveyor 
General was shocked at Saxton withdrawing in the middle of March after a field 
season of only 2} months, when he had only to observe at three more stations to 
make a good junction with the Coast series near Russelcondah [ 367 ; pls. 1,23]; 

Captain Saxton advances the state of the weather from haze as the primary cause of his 
giving up work, the sickness of his party being only mentioned as a secondary reason. 

.: It ig well known...that the haze...gives way early in April to the change of the wind. ..- 
If there is &.bare possibility even of more work being obtained, a survey party is bound to 
continue in the field, and persevere in the object for which alone it is maintained. ... 

The Ganjam Survey party also is now on an augmented 4nd expensive footing [ 172, 
422 J, and unless an adequate return is rendered...it will be necessary to consider whether it 
will not be advisable to reduce salaries and expenditure, and to revert to the old scale, or...to 
suspend the operations altogether if the result is so- inedequate?. 

On 28th. December 1858, Depree handed over charge of No. 2 Party to Nicolson 
and proceeded on furlough and, whilst his sub-assistants planetabled nearly 2.500 
sqnare miles of Keonjhar and Mayürbhanj, Nicolson himself extended triangulation 
northward through Mayürbhanj ; 

The Lieutenant Governor...being desirous for information regarding the capabilities of the 
Meghasini Hill [ 3,823. ft.; pls. 1, 3 ] for a sanntorium,.... I marched to that station...in com- 
pany with.Dr. Kendall, civil eurgeon of Balasore [ 466 }. ... I...determined upon a double series 
of triangles along the eastern flank of the meridional series [ South Parasnath ] with the right 
flank resting on the extreme points of ridges running down to the eastward. ... By the 21st 
February I finished up to Rusumbani z.s. ... I then descended into the plains and traversed 
the wholetract lying between the hills and the revenue survey boundary of Balasore. The 
plains of Moharbunje...are densely wooded ; there is not & single height which could be used 
for a station, and very few spots here and there cleared of jungle from which the hill stations 
could be viewed. ... 

T resumed the triangulstion in the hills on the 16th March, and shortly after crossed over 
into Dhalboom, an independent estate under the Agency of Chota Nagpore. My progress 
was very slow after this as very hazy weather set in. My camp also began tobe distressed: 
from want of supplies, the country being almost in:& state of famine. ... My heliotropers very 
frequently had: to give up work and return to camp, the villagers very seldom being able to 
supply them with anything but mowa flower?, upon which they themselves were subsisting: 

J reached the northern boundary of Dhalbhoom on the 12th April after which I...commenced 
-eastward towards the boundary of Midnapore, using hiilocks for stations, and then worked... 
back to Moharbhunge, avoiding all very unhealthy localities as much as possible. I finally 
quitted the field. on the 2nd May, and arrived st Cuttack...on the 15th?. . 


Saxton now called attention to the unsatisfactory patch-work resulting from 
frequent changes of programme ; 

The Surveyor General, in compliance with requisitions from different civil authorities, has 
from time to time directed my proceedings. The. first special order required &.survey of two 
districts in the Cuttack Tributary Mchals not lying in contact with each other, viz., Nayapur 
and Angul; compliance...deflected my operations [ 172 J. 

“The next orders were in consequence of the Chota Nagpore Commissioner applying fora 
Burvey of three districte in that province, and I was directed by the Surveyor General to survey 
Sumbulpore, Odeypore, and Jushporo, which are not immediately contiguous to each other. ... 

Another requisition from the Superintendent of Cuttack Tributary Mehala was made for 
the unsurveyed portions of his province to be completed before the Chota Nagpore country. 
The Surveyor General approved, .... and gave me instructions accordingly. ... I...demurred at 
my operations being diverted and the continuous system being upset. ... The next season my 
triangulation was recommended in another direction, away from tho rest of my party. ... 

' Under these circumstances the main. object, viz., continuous progress and a complete 
&urvey every season, became impossible!.. 

He recommended that the two-parties should separate “for encouragement of a- 
spint of rivalry”, and that each should be given its own continuous programme. 

Continuity of mapping suffered also from the want of topographical survoy over 
tho area of the revenue surveys of 1837-42, and Thuillier notes in 1870 that “in 


: ? DDn. 686 ( 28), SG. to D3G, 12-4-59. ! mohwa = bassa latifolia, Parker (309-10). — * 110. 51 
(1)2 58 (51-2); DDn. R94 ( 309 ) Nicolson to DSG., 8-7-59. * DDn. 41 (87-90), 28-7—60. 
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the early sonsons' work the surveyors did not rendes their resulte in uniform-sized 
sheets &nd—the original records not being susceptible of reproduction by photo- 
zinoography—the l-inoh maps have never been published’? [ 190 n.4 J. 

During seasons 1850-60 and 1860-1, Saxton extended triangulation across the 
northern hills of Ganjam and then west into Patna and Kalàhándi States, with a 
view to accelerate the publication of Atlas sheet No. 107 | 310-31]. His assistants 
continued survey of the Khond Hills covering the north-west area of Goomaur and 
extending west into Kalahindi®. Claudius had been deputed to fil gaps in the 
direction of Sambalpur that had been left by Dyer's party during season 1856-7, but 
“the Commissioner...prohibited his entering those localities just then, and subse- 
quently forbade his going there at all this season, in consequence of the unsettled 
state of the country, and those gaps remain as before". His own triangulation pro- 
gressed in spite of occasional interference ; 

The only irregularity in the series is owing to the Khonds near Murudi x.s. having... 
driven away my signallers, and at Bubasing getting no signal I observed to the single tree 
near that station [287]. On visiting Murudi...afterwords, I had the option of fixing a station 
mark afresh on the ray from Subasing, or reducing the observations. The former alternative 
would have been at the sacrifice of a solid rock foundation for my instrument ... and I chose 
the latter. The direction and distance ( 1: 6 feet ) were carefully measured and recorded. 

The Khonds for a long timo resisted my...attempte to have the hill cleared for a station. 
I punished the headmen of 3 villages, and exacted a promise...that my people should be res- 
pected. The same inhospitality occurred near Lakka, and similar corrections have to be 
mhade*, [ On another occasion ] part of my camp was attacked and my people driven away, 
and I did not recover my tente for a week. Mr. Atkineon in another part was compelled 
under threats of violence to desist from surveying along one boundary [1: 60, 289]. Many 
of my daks are still missing and some of my supplies from Cuttack never reached met. 

During season 1859-60, Nicolson ran a longitudinal series westward through 
the Kol country of Singbhum and south Chota Nagpur, in extension of Depree’s 
series of 1856-7, before handing over on Depree's return from furlough in April 1860. 
He later completed the junction of the north and south sections of the coast-line 
triangulation, the longitudinal series from Point Palmyras being dropped [ 173-4 ]5. 

. During these two last seasons the planetablers of No. 2 party completed the 
detail survey of Mayürbhanj State, and were then scattered to complete various 
gaps in the other states and to push detail eurvev into Chota Nagpur. In the 
spring of 1861, the party®, now renumbered No. 4, moved headquarters to Doranda 
cantonments near Ranchi with a view to starting work in Chota Nagpur the following 
season [184]. The association of these two parties was now severed, and Saxton’s 
party, now No. 3 Topo. Party, Ganjam & Orissa, worked steadily southward. 

Naturally the survey of these wild unfriendly hills could not be carried out 
with any very high order of accuracy with an annual outturn of 300 or 400 square 
miles for each planetabler but, writes Thuillier as Surveyor General in 1863, 
the country is very poor, unimportant, and sparsely populated. ... A very minute survey 
would, therefore, not only be impracticable or very difficult, but is unnecessary. ... The mapa 
... furnish correct geographical information, and give a sufficiently fair representation of the 
country for a first survey at a moderate cost [ 168 }. 

The style of drawing adopted...has been that of the old Military Institution brought up 
from the Madras Presidency [ 0, 125-20, 314-21; pl. 12; m, 95-6; pl. rr] ... The chief 
defects were a harsh and etiff mode of representing the hill features without due observance 
of relative command or difference of height. ... It is most difficult to break a long established 
custom, or to tach old assistantsa...—accustomed to a certain system from their youth up-—a 
new method of conformity with modern improvements. ... 

Major Saxton...is fully alive to the desirability of improving the finish end general getting- 
up of his maps. ... Supplied with good specimens of the English Ordnance Survey maps, ... 
I am well pleased to mark the improvement which is rapidly taking place [ 170-1, 291 J. 


1CR Topo. 1869-70. Note on Index to Ganjam & Orissa Svys. unio. 57 (14-5, 18-21); 58 
(8-11); DDn. 728 (8) & 336; GR. Topo., 1860-2 ( 27-9, 33-40) Saxton, Claudius, n. Atkinson, Harper, 
Adams, May, Abdul Rahman, Ghomeswar Banerjee ; JO Cat. (327-8). *DDn. 41 ( 37-44 ), Pooree, 26-5-60. 
“GR Topo., 1860-2 { 289]. Sib. [40-2]; Mn10. 59 (29). * Depree, Nicolson, King, Vanderputt, 
MacVittie, Pew, B. M. Atkinson, Babu x. 8. Dal. 
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He is almost the only one of the party...who has not suffered severely from the ill effecta 

. of the climate. His long..knowledge of the country peculiarly fits him for conducting & 

—survey of this nature. ... Resulta...[ are ] not equal to some of our first-class surveys of more 
favoured parts of the country: yet...superior to those produced by bis several predocessors!. 

Saxton continued to hold charge of the party through the wild borderlands of 

Bastar and Vizagapatam till his retirement in 1873, Undoubtedly a higher standard 

of topographical survey would have been attained if communications had allowed of 

regular inspections and frequent transfers from one field party to another, 


HYDERABAD SURVEY, 1844-50 


The Hyderabad party had been raised by James Garling in 1816 for the survey 
of the Nizàm's dominions, and was administered by the Deputy Surveyor General 
from Madras until in 1831 it was brought under the direct orders of the Surveyor 
General [ rv, 248]. In 1844, it was under the charge of Henry Morland who had 
first joined in 1828, and held charge with frequent interruptions from 1829 till his 
promotion to regimental major in 1848. 

The one-inch sur vey was controlled by minor triangulation based on the Great 
Arc and branch triangles thrown out in Lambton’s days. In 1844, the party was 
working in the Berar districts of Buldina and Akola, and a completo set of 57 
small sections, each 13} by 6j inches, fair-drawn from the original field sections of 
the Narnàla Circàr, is still in excellent condition [ pl. 8]?. The quality of survey 
could not, however, be compared with modern standards for, writes Du Vernet, 
the quantity of detail that can be taken up monthly by an experienced surveyor is about 
120 sq. miles, and though occasionally as much as 150 or 180 sq. miles may be done by him, I 
am of opinion that the sub-assistants...are doing well provided the work sent in be good, and 
that Major Morland, by demanding more work...is harassing them, and forcing them into a 
general mode of execution very detrimental to the Government interest? [ 290 J. 

During field season 1843-4, with Morland on sick leave to the Nilgiri Hills and his 
senior assistant Andrew Chamarett holding charge, 13,500 sq. miles of circàrs ‘‘ Dow- 
latabad, Macher, Bassim, and Bythulwaddy" were surveyed‘.- In his report for 
1844-5, Morland shows progress in the ‘‘Mohoor and Bassim circars", besides the 
completion during recess of a }-inch plan of ‘‘ Baythulwaddy circar" and a plan of 
the neighbourhood of the Ajanta caves, with descriptive memoirs*. 

On Morland leaving in March 1848, the Madras Government appointed, without 
any reference to the Surveyor General, Major Jobn Brown, a Madras cavalry 
officer without any previous experience of survey, who assumed charge on 17th 
July. He found that preparation of circár maps and memoirs was heavily in 
arrears, and was directed to rectify this by increasing office hours during recess rather 
than by reducing field work®. An outturn of ‘‘four square miles per diem...or 700...in 
the surveying season of 6 months" was still expected. Seven months later he 
estimated that, making no allowance ‘‘for sickness, casualties, or other con- 
tingencies," the remaining 18,000 square miles would be finished in six years; 
“The whole of the arrears of office work is completed °”. 

The surveyors had frequent trouble with local officials who 
were most determined in exhibiting every opposition and throwing obstacles in their way, 
but [ the surveyors ] having in a very creditable manner shewn they were not to be deterred 
from their object, continued their work, although in many instances subjected to almost per- 
sonal violence by armed men, stimulated and urged on by the village authorities, and were 
ultimately obliged to discontinue their work. ... The conduct of the offending parties has been 
-brought to the notice of the Resident. The...country was generally much disturbed from 
the...Rohillas and other mercenaries plundering the villages, which were in many instances 
entirely deserted, and...no assistance or supplies were to be obtained? [ 478 }. 


1GR Topo., 1860-2 (29-35), 164-63. "aro. 70 (11-69). DD». 522 (260), to SG., 13-4—47. 
* DDn. 452 (329), «x10. 70 ( 79-81, 115), Ajanta, Buldāna, Chikhli. — * 1210. 70(3, 4,11, 92, 121 ); * DDn. 
592 (2), SG. to Brown, 21-249; svy. made first by separate circara, but from 1854 continuously to 
geogl. limita ; JO Cat. (283). 7DDn. 529 (8), 29-949. — * DD». 593 (69), Report 1848-9, 14-749. 
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During 1849-50 work was carried on in Gawilghur and Cullum circars! ; 

The very great heat...in the valley towards the banks of the Taptee..in the month of 
Apri! greatly crippled my means...of completing this portion of the northern boundary, as the 
whole of my party were prostrated by fever, and at one time I had not a single available sub-. 
ordinate that could carry on the details beyond ten days at a time. ... ` 

The village authorities...displayed every disposition to oppose ovr proceedings but, — 
finding that we would not yield to their wishes by quitting the field, they gradually gave in, 
and the party resumed their duties without further inconvenience, excepting at the village of 
Amlah in tbe Koorah pergunnah, ... where we were threatened with violence. My camp was 
robbed and an armed party of upwards of 500 individuals assembled for...attacking our party. 

The quantity of work completed this season...amounts to 1,852 square miles, and the 
triangulation...to the southwards and to northward was carried on by myself and Mr. Turnbull. 

On learning of these disturbances the Resident recommended that ''the survey 
should be discontinued or removed to another quarter, because no protection can 
be afforded in the present political condition of the country". The Surveyor 
General thought that this local opposition was largely due to Brown's lack of 
tact and failure to win confidence. , Being, moreover, dissatisfied with his lack of 
professional knowledge and having no other officer to recommend in his place, he 
asked permission to. close down the survey for at least two years, 
during which interval it would be in my power to train an officer to succeed him, provided a 
gentleman sufficiently young and possessing tbe requisite elementary qualifications. as a 
draughtsman and mathematician be selected. In the meantime the sub-assistants of the 
Hyderabad Survey might be dispensed with...to other efficient parties where their services 
would be turned to good account, and their work properly supervised. The whole party could : 
then be re-assembled at a moment’s warning whenever the Government might...order it. ... 
Major Brown would quit the Survey Department’. 

These proposals were approved and the survey was closed down with effect 
from December 1850 [ 384 ]*. 


HYpERABAD SURVEY; 1855-66 


In July 1853, the Resident at Hyderabad agreed that the survey might well 
be resumed, “specially as the Berar districts, where obstacles and inconvenience 
formerly occurred, have lately been transferred to British management "5, 

By treaty of 1804, the Berar districts of Amraoti, Buldana, Akola, and Yeot- 
mal, had. been ceded by Nagpur to the Nizam [ 15, 133 n.1 ], and in 1853, on the 
death of the Nagpur Raja, Raghoji m, they were attached to the newly formed 
Central Provinces for adminstration by the British® [ m, go n.5 ]. Various adjust- 
ments as between the Nizam and the British were effected under a treaty of 18607. 

James Mulberan, who had joined the Great Trigonometrical Survey in 1834. 
and had recently held charge of the topographical survey of the North-West Hima- 
laya, was selected for the charge’. Leaving Dehra Din on 8th January 1855, he 
did not reach Ellichpur till 5th April, a journey of 87 days, including halts occasioned 
by bad weather. He commenced triangulation from stations of the Great Arc north 
of Ellichpur on 27th October, and with two newly appointed young sub-assistants 
had by April 1856, covered an area of 2,500 square miles with 675 triangles®, 

Of the establishment of 1850, Turnbull sand James McGill bad died, Long and. 
James Peyton had resigned, and Leigh alone remained to rejoin from Cuttack during 
1856, The younger Chamarett joined from the Punjab, and tbree Indian surveyors 
were recruited and trained [447]. With a party of seven Mulheran completed about 
1,800 square miles of detail survey during season 1856-7, finding considerable discre- 
pancy with Brown's survey of 1849-50 in Amraoti District. 


maps, Maio. 70 (95-6). — *DDn. 593 (43), Report 1849-50, Ellichpur, 10-27-50. ^ * DDn. 542 
(29), DSG. to Mil. Dept., 17-7-50. smc., 8-10-50; DDn. 526 (313); 542 (271), Report, 1850-1 ; 
l.inch circar maps, 1840-7, JO Caf. ( 283-4, 288-9); j.inch (285-7); Berar, 1844-65 ( 287-8, 291-25) 
*DDn. 546 (233), Readt. to SG., 5-7-53.- * treaties of 6-6-53 & 1855. ™uRI0. Misc. 340-O-83, 16m: 
map of Nizàm's Dominions & Assigned Diste. of Berar from orgl. of, 2-1-57 ; ib. 66. (3) ; JO Gat, (282); 
24-m., ebewiug adjustments of 1860. * &ppd., 1-1-55. * Geo. McGill & James Smith ; DDn. 336. 
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Although there had been a mutiny of troops at Aurangabad, and gangs of 
Rohillas! had attacked the Residency at Hyderabad, the party took the field in. 
October 1857, with three sub-assistants and five Indian surveyors. Towards the end 
of the season McGill found his area overrun by troops of the rebel leader Tantia 
Topi, and the Surveyor General asked the Resident for an escort [ 485-6] ; 

This pergana, altho’ of no value per se, is...partof a tract the survey of which should be 
éompleted and free from ell gaps. ... Mr. McGill acted judiciously in retiring, the Rohillas . 
having twice advanced to threaten his party. ... It will, however, be very desirable to com- 
plete the undertaking next season, and J would strongly recommend...an additional guard. 

When I carried the Great Arc series through that jungly tract in 1838-9 [1v, 42, 473], 
an escort of 50 horsemen was assigned to me, ... but finding the country quiet, and the in-. 
habitants well affected, I was enabled after a short time to dispense with so large an escort?. 

In December 1858 McGill had to withdraw hurriedly from a strong party of 
Tantia’s men, and Mulheran had to divert his triangulators to the south. He him- 
self was running a series of triangles eastwards from the Great Arc towards Nàgpur 
to fix points for Vanrenen's revenue survey party [ 268 ] which 
he accomplished in his usual...able style, but his progress was frequently interrupted by the 
disturbed state of the country and the vicinity of bands of rebels under Tantia Topi and others 
who were scouring across his lino of operations. He himself and...his detached parties were 
several times in danger, but...the work was successfully carried out? [ 485—6 ]. 

For season 1860-1 Mulheran had six sub-assistants!' and as many Indian 
surveyors, and completed survey of the British-administered districts north of the 
Penganga. Whilst McGill took a share of the triangulation, Andrew Chamarett, 
a first-class planetabler like his father before him [1v, 256-7 382], was responsible 
for training and supervision. The survey of the Nizam’s Dominions with the 
“assigned districts” of Berar was completed by the end of season 1865-6, 20,578 
square miles having been added by Mulheran since 1855. 


Ninorui Hous, 1844-52 


The Nilgiri Hills had been topographically surveyed on the one-inch scale by 
Benjamin Ward between 1821 and 1823 [1u, 111-3}. In 1813 the Directors 
called for a large-scale survey of the cultivated areas for revenue purposes, and in 
March 1844, John Ouchterlony of Madras Engineers was appointed to the charge®. 
He was placed under the professional] direction of the Deputy Surveyor General 
at Calcutta, and furnished with instruments from the Nellore topograpaical 
survey that had just been closed down. Charles MacMahon, also of that survey, 
was posted to his detachment. 

The Surveyor Genera] thought Ouchterlony should make a topographical survey 
on the lines of Wroughton’s survey of Sohagpur of 1841-2 [rv, 228], basing 
his triangles on Lambton’s Great Arc that passed through Coimbatore. He sup- 
ported Wroughton's instructions with an elaborate note on the conduct of trigo- 
nometrical surveys’ [1v, 476 ; V, 297]. What the Directiors had actually called 
for, however, had been a large- “ecale survey for registration of grants of land ; 

You should be provided with a detailed survey and map of the Neilgherry Hills, distin- 
guishing the lands in the occupation of the Government and private individuals—those brought 
under cultivation by the Burghers—those which are to be left in the permanent occupation 
of the Todas—and those entirely unoccupied, over & portion of which the Todas have been 
accustomed to pasture their herds’. 

On realising that the survey was to be primarily for revenue purposes, the 
Surveyor General qualified his earliest letters ; 

My despatch of the 4th October entered very fully into the details of the difficult subject 
of surveying a mountainous country like the Neilgherries. ... It ia clear that if your survey is 
conducted on the accurate system proposed by me, it will not only produce all the informution 


‘of Afgbün orig in ; for Rohilla Wars, 1774, 1794 v. Index, vol. I. *DDn. 656 (146), 4-6-68. *DDn. 
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necessary for the revenue statistics of the district, but will also furnish very valuable materials 
for geographical purposes, which may be incorporated...into the Atlast, 

Ouchterlony was directed to combine a geographical survey for the Surveyor 
Genera] with the details required for the Revenue Department. He completed this 
survey on scale 1,000 feet to an inch by 1848, together with a statistical memoir*. 
All work for the Revenue Department was closed down in 1851, and it was then 
suggested that he should employ his skilled topographical assistants to survey the 
Kundah Hills to the south-west’ and also a small tract of Coimbatore to the east, 
completing at the same time a general }-inch map for the Atlas of India. 

The topographical operations of the unsurveyed tracta may for the sake of expedition be 
taken up on a scale of 2 miles per inch in the field, but reduction on the prescribed scale for 
the Atlas, will also be required, and the delineation of the geographical lines must be very 
carefully attended to [ 363 J‘. 

Ouchterlony continued one more year under the direct orders of the Surveyor 
General, but the Madras Government grudged his employment on work that was of 
no value for revenue purposes ; 

Seeing that this work has already occupied Captain Ouchterlony upward of a year, and will 
apparently continue to occupy him for an indefinite period in the agreeable climate of the hills, 
and having daily experience of the great want of Engineer officers to superintend...works of 
pressing and real importance and utility, ... the Governor in Council directs me to express the 
hope that the services of Captain Ouchterlony may be early made available’, 

His services were thereupon restored to the Madras Government® and the 
assistant surveyors discharged or transferred to other survey units. Amongst the 
valuable geographical material handed in were a “Map of the Neilgherries and 
resurveyed portion in the vicinity of Chinoor and...in the Coimbatoor District, scale 
4 miles to an inch, dated 18th December 1852”, besides charts of triangles [ 290-1 J’. 

In spite of the lack of interest shown by the Madras Government, their engineer 
at Kotagiri was anxious to get a copy of the map in 1856; 

Captain Ouchterlony informs me that he prepared for the Geographical Survey of India 
a map containing in one section Danaikencottah and tbe slopes of the Neilgberries adjacent, 
together with the Hussanoor Ghaut, and in another section the valley of the Bowany River 
and that tract north of Coimbatore marked “‘unsurveyed”’ in the printed map. 

These sections would be most valuable and useful to me®. 


1DDn. 491 (123-4); SG. to Ouchterlony, 28-12-44. 470 Cat. ( 360-2 ) ; mmto. 129 (1), litho. reduc- 
tion on }-inch scale ; Markham (190) ; memoir, JMLS. xv (1); connected to ors. 1871. — *rise to 8613 ft. 
4DDn. 542 (234); SG. to Ouchterlony & Mil. Dept., 26-6-51. * DDn. 546 (179), Ft. 5t. Geo. to Gort. 
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CHAPTER XIII 


,ZOPOGEAPHIOAD SURVEYS: BENGAL, BOMBAY, BURMA 


Calcutta, 1845-54 — North-East Frontier — - Chota Nagpur, 1860-1 — Upper 
Provinces & Oudh — Himalaya Mountains, 1846 -52 — Central India & Gwalior — 
Rajputana — Bompay — Sind — Burma — Pegu Survey, 1853-66. 


[J]\HERE is no end to the survey and re-survey of a flourishing city such as 

Calcutta. By 1840 the important surveys carried out by John Schalch 
L^ between 1820 and 1824! [ m, 13 ] had become seriously out of date, and from 
1841 a meticulous survey of the outlying suburban area was put in hand under a 
deputy magistrate, Michael Crow [1v, 192; v, 249]. Surveys in Ballygunge, 
Howrah, and Kidderpore were carried out later by Alexander Daniell) whilst head 
assistant at revenue survey headquarters | Iv, 192; v, 183 n.4, 440 Jt. 

During 1845 Frederick Simms, who had come out to India as consulting engineer 
for railway construction, offered to carry out a new survey of Calcutta that would 
meet all engineering requirements. He was asked to consult Crow and obtain his 
"suggestions on local peculiarities”, and then to point out “the best mode in which 
the existing survey can be practically expedited”. He was later asked to put up 
a plan for making nn entirely new survey of the City of Calcutta and its immediate environs, 
to be as minute in all details as is possible, ... and to be plotted upon a large scale whereby 
such minutie can be shown in plan for...facilitating the general improvement of the city. 

He asked for four district surveyors—at least 36 detail surveyors— besides 
“a few draftsmen and writing clerks”—and proposed to divide Calcutta and 
ita environs into four districts...—the North district —the Fort district-—the City district —and 
the South district. ... Districts would be sub-divided into small blocks...encompassed by 
streets or roads, each block to be allotted to one or more detail surveyors. ... 

The general map should be plotted to any large and convenient scale, so that the whole 
might be contained upon six or eight sheets, and could be mounted to form one or more sheeta. 
.. This...should be engraved on copper plates thht it might...be preserved and altered from 
time to time. ... I would also recommend that the surveys of the blocks with al! their detail 
be plotted upon a still larger scale, and bound together...for the use of the Government?. 

On Crow’s death in 18474, Simms was directed to take over all the establishment, 
records, and instruments of Crow's department [ 249 ], &nd to organize 
a proper establishment and...a plan for surveying and taking the levels of the town. ... The 
survey now in contemplation is...to be in aid of the operations of the Committee of Municipal 
Improvement which...will shortly be established [ m, 13 J*. 

In September he put up specimens of the style of survey he proposed ; 

A General Map of the City...laid down to & scale of one inch to 300 feet which, being the 
same as that of Punchenagrem survey [ Iv, 192 n.1 ], will readily unite with those plans to 
make a perfect map of Calcutta and its environs. The scale...will show every building of any 
consequence, and whenever & more minute knowledge of particulars is required reference can 
at once to made to the book of block plans upon a large scale. ... Al! purposes will be answered 
without the construction of an unwieldy and inconveniently large general map. 

The size of the map of the city contained within the river, the Circular Road, and Tolly's 
Nullah [ 1: 65, n.5 ] will be...about 9 feet long and 4 feet broad. ... I propose...block plans... 
three times the scale, ... namely l inch to ten feot. These block plane will be numbered and 
referred to in a skeleton...whereby any particular block may be...referred to at once. When 
completed they should be bound into a volume or volumes, ... and these I would most cer- 
tainly prepare in duplicate. The General Map might be engraved. 


110 Cat. (191), 132 ft. to inch. — *xn10. 48 (43), 186 (33). — ?snc., 22-746 (47), from Simms, 
8-6-46. ‘not 1846 as in Vol. rv, p. 192. — *BRC., 18-847 ( 68 ). 
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He asked for a large increase of staff, as from the existing establishment 
it is hopeless to look for the completion of the survey and maps. ... The next twenty years 
would not see it completed. Such dilatory proceedings neither suit my inclinations nor the 
desires of Sir Herbert Maddook! with whom the City survey originated?. 

To prevent opposition from property owners, legal! authority was obtained to 
enter private premises, though no attempt was made to survey their limits ; 

A notion prevails...that the business of the surveyors is connected with taxation, and that 
any delay...will retard the levying of taxes. ... I would suggest...making public...by beat of 
„tom-tom the objects of my survey...and the penalties attending ita obstruction. ... Refusale are 
not confined to the native population, but frequently occur amongst tho Europeans. Especially 
do the durwans refuse entrance when their employers are absent. If guch opposition was 
evinced when the object of the survey was generally believed to be the improvement of the 
sanitary condition of the ton, how much more violent it would have become had I attempted 
to enquire about private property and...boundaries [ 1 : 51-4 ; m1, 12 P. 

Survey was completed by the end of 1849, and three sets of the block plans 
were submitted on scale 100 feet to an inch, two sets bound up for local use, and 
the third “in four tin cases” for the Court of Directors. Simms’ report of 80 pages 
was dated 14th August 1850, and published in Calcutta in 1851 ; 

The boundary of Calcutta proper, or the limite of the Supreme Court, is laid doses from 
the Proclamation of...10th Sept. 1794 [1:54 ]. ... In finding the boundary st the north end of 
the town where much of the...Maharatta Ditch is filled up and obliterated [1: 51], I...ac- 
knowledge tho assistance of Mr. J. Rowe, the Surveyor to the Commissioners for the Improve- 
ment of Calcutta, who... knows more of the local...details..than any other person living [ xn, 
448; 1v,457 ]. ... Area of Calcutta, 7: 807558 square miles. ... Population, ... 361,369 souls ; 
probably rather under than over the actual] numbers. Census carried out by Chief Magistrate 
gave population 413,182 souls’. ` 

Hirst records in 1915 that the large-scale block plans “were lent to me im 
connection with the finding of the High Court's..boundary. Simms’ work was 
the first large-scale survey of Calcutta that was in any way accurate "5, 

The third set was taken home by Simms himself, and passed to John Walker, 
"the Company's Geographer”, to be reduced as a general! map for publication in 
London “where only it could be engraved "5. 

Simms had confined his survey to the city and municipal area of which various 
small gaps were filled in by surveys carried out under Thuillier’s direction. The 
Panchannagram survey, however, had'not heen sent to England, but after comple- 
tion by Smyth was made up locally with old material and published in Calcutta on 
the 6-inch scale in 1854 [250]. The first copies of Walker's map reached Calcutta 
early in 1859, bearing the caption ; 

Plan of Calcutta from actual survey, 1847-9, by Fredk. Walter Simms, F.r.a.s., ... Civil 
Engineer, Consulting Engineer to the Government of India. Suburbs of the town are from 
surveys subsequently furnished by Major H. L. Thuillier, ... executed by himself and Capt. 
R. Smyth. Revised to 1857. Reduced and Engraved by J. & C. Walker, scale 390 feet. to 
inch, on 4 sheota, price 16 shillings, or Ten Rupees’. 

Thuillier took immodiate steps to combine it with the Panchannagram survey ; 
' The long-expected new Plan of the City of Calcutta engraved in England fråm Mr. Simms, 
aurvey...has been sent out to the extent of 25 copies only. ... This plan is a very valuable one 
indeed, ... shewing al] the improvements up to a late date, as well as the river Hooghly and 
the towns of Howrah, Seebpore, &c. on the opposite bank, surveyed expressly for this purpose 
under my own superintendence in 1856, owing to Mr. Simms having omitted to embrace it in 
his survey. ... Advice has recently reached me of a large number of copies [ 500 ] havi ing 


been aay pud. via the Cape. 

*. From this large plan, which is on a scale of nearly 14 inches to a mile, a reduction has been 
made in this office to 6 inches...to connect it with Maj. Smyth's...plan of the suburbs ( called 
Punohannogram ) on the same scale, ... which I have long been anxious to lithograph to meet 
the pressing wants of the..new Railway Companies, as well as for the new drainage works. 


` 1( 1790-1870), ncs. Dep. Govr. Bengal, 1845-8; DIB. — *nnc., 29-12-47 ( 20), from Simms, 25-9347. 
? gnc., 24-11-47 ( 31 ), from Simms, 22-1147 ; Report, 14- 8-50, 10 Cat. (192), fd. bks., 27 vols. ‘Simms, 
Calcutta, 1851; ano. Lib. F-e-59 (a). t Hirst ( Calcutta ) ( 22). ‘g to op. Rev., 7-1-52 (36). 
? Markham ( 407 ); JO. Cat. (192 ) ; «mo. Misc. ; 44 (29-43); 45 (2-10, 14-20). "OR Rec. LP., 1857-8 
( 29-30 ), from DSG., 2-4-59. 
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Whilst indenting for a further supply for “Government offices and sale to the 
public", Thuillier pointed out that there was a plan on scale 3 inches to a mile 
"now actually advertised for sale in Calcutta". This had been pirated from 
Simms’ original block plans that had remained in Calcutta by Mr. Heysham, a 
Dy. Collector of Calcutta, and '"lithographed in London on his own account "! 
[323-4]. Thuillier pointed out that the official 6-inch plan could now be obtained 
from the Conservancy Department, and a few months later reported that ‘‘there 
are plenty of Simms’ plan available in this office should they be required”? [ 250 J. 

A special copy of the new 6-inch map was mounted on rollers and presented to 
the Lieutenant Governor in March 1861. The map bore the legend — 

City and Environs of Calcutta, including the Government estate of Punchannogram, with 
Allipoor, Khiderpoor, Garden Reach, Seebpoor, Howrah & Sulkea ; 1852-6 ; scale 6 inches 
to one mile. 

Materials—City of Calcutta, reduced from F. w. Simms’ map of 1847-9—Environs... 
Major R. Smyth's survey of 1852— ... Pargana Majoorah, from the survey of Major Ralph 
Smyth of 1849-50— The Botanical Gardens from the survey of Mr. w. a. Wilson...1845-6— 
River Hooghly, Seebpoor, Howrah, Sulka, and Goosree, from a survey made under the superin- 
tendence of the Deputy Surveyor General in 1850. 

Drawn on transfer paper...and lithographed by Mr. H. M. Smith, at the Surveyor General's 
Office, January 1863*. 

The survey of the “Hooghly River and environs of Howrah” embodied in the 
6-inch map had been made by Seta Ram Missar of Gastrell's party, and in granting 
him a bonus of two months pay Thuiller writes that 
the muteuddee has carried out the instructions...very much to my satisfaction, and has pro- 
duced a creditable survey, which was beset with many difficulties arising from the crowded 
state of the river with shipping, as well as from the inclement state of the weather’. 

Early in 1848, in connection with schemes for drainage and water-supply, Simms 
had run levels “through all the principal thoroughfares”, and carried them to Palta, 
about 20 miles north of Calcutta. These he had based on ‘‘the zero of the tide 
gauge of Kyd's Dock", but he had left no benchmarks, and in 1853 Thuillier had 
to re-level from Kidderpore to connect to the Surveyor General's Office [ 70 ]*. 

In 1852, at the request of the Governor-General a special one-inch map of the 
country 10 miles round Calcutta was prepared". 


Norty-East FRONTIER 


Knowledge of the north-east frontier was being gradually extended, sometimes 
by the travels of scientists as in the search for the tea plant ( 1v, 204 ], and later 
by the tours of Dr. Hooker through Sikkim and the Khasi Hills [186]. In more 
remote areas political officers occasionally had the company of a trained surveyor. 
John Butler? tells of a tour in December 1844 through the Nàga Hils with John 
Thornton (1v, 203-4, 392 ]; l 

Our surveyor carne into camp completely exhausted, and we thought he was attacked by 
fever. ... He was a very abstemious man, and was always boasting of theinexpressible delight 
he experienced in satisfying his thirst from every limpid stream and eating sweet biscuits. 
. On this distressing march he had swallowed a quart of cold water, and he came into camp 
as pale as death, and talked of going to bed directly. ... We gave him a pint of warm porter, 
and he rallied instantly, and with a dish of herrontically sealed soup [ 364] and a slice of 
ham, he soon got over his fatigue, and ever afterwards he failed not to join our party ina 
substantial luncheon on cold fowl and bacon or beef with a glass of brandy-and-waterf. 

. The following year Butler visited the Angimi Nagas. He left Nowgong on 
QUUM November with “a hundred men of the 2nd Assam Light Infantry” as escort, 
“an apothecary to attend the sick, as well as an uncovenanted surveyor’’—again 


i 3 Heysham’ 8 map, 1856, 600 ft. to inch, «B10. 44 (1). *DDn. 554 (28-34), from DSG., 1—6—50 & 
5-3-60; also DDn. 11 (3), rwn. to SG., 16-3-60. * pur. 36/25 (166 ), DSG. to Gnatrell, 21-8-56. 

; ‘including thoss by Daniel! [ 181 J. 8 xRIO. 44 (27-8) ; JO Cat. ( 106). sib. (182), Levels of Calcutta, 
Simms, ms.; DDn. 563. 7DDn. 583 (118), DSG. to SG., 12-1-53. * (1809-76 ) ; Ben. Inf., Hodson I 
( 268 ), Pol. Dept., Ansam ; MRIO. Misc. 240-53. — * Butler (61-2). 
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-Thornton—who surveyed the route "and plotted off on a large scale a most valu- 
able map of the greatest portion of the Nagah Hilla attached to the district of 
Nowgong". They marched through “Kachoomaree, Dheemahpoor on the Dbun- 
seeree R., thence...rcturning to Nowgong.on 6th January 1840". A map of the 
route appears as frontispiece to Butler's bobk?. ` 

During seasons 1860-1 and 1861-2, John Moran, an assistant of the Sylhet 
revenue survey, was deputed with two ‘Indian surveyore to accompany a military 
expedition into the Kuki Hills to lay down part of the boundary between Sylhet 
District and Tipperah State, and to select suitable sites for police posts. 

Moran broke off the work without...authority, and quitted India for Europe in January 
1862, without having effected any portion of the survey, and “I have never heard of him 
since. ... Hesimply left a letter behind him to inform me[8.G.] that private affairs of the most 
pressing and painful nature compelled him reluctantly to take the step? ”. 


Cnora Nicpur, 1860-1 


It was not until 1861 that a systematic topographical survey was started of the 
wooded hills and uplands of Chota Nagpur, though in carly days adventurous officers 
of the Rámgarh Battalion, and others, had sent in rough sketch maps and route 
surveys [1: 35; 0, 44-7; I, 27; IV, 268-9], and Joseph Olliver bad carried the 
Calcutta Longitudinal series across the northern hills [ 13, 262 J. l 

After discussing the division of responsibilities between the revenue survey 
party under George Thompson [ 244 ], and the topographical party under Depree, 
it was decided that Depree's party should extend triangulation from Orissa into 
south Chota Nagpur during season 1860-1, and move headquarters from Cuttack 
to Ranchi at the end of that field season. The Deputy Surveyor General recom- 
mended that Depree’s party should cover the entire division with triangles, and 
delineate such portions...as the local civil authorities may point out as requiring a topographical 
survey only, while such pergunnahe or estates as require a revenue detail survey should...be made 
over tothe Revenue Surveyor. The difficulty in the present state of our information of this 
wild and hitherto unknown country is to ascertain precisely what does require the detail 
survey of the larger scale. ... I am very desirous of any arrangement that may...expedite the 
general survey of the Division, estimated at 37,000 equare rmiles?. 

Depree moved, his party up to Ranchi in the spring of 1861, and the limits of 
work between the two parties were left for loca] decision [ 176, 244 ]. 


Urrer Provinces & OUDH 


A certain amount of topographical survey was carried out by the parties of the 
Great Trigonometrical Survey and included the running of ray traces or lines of minor . 
triangulation to fix main rivers, or towns, villages, and other important objects 
[118-9]. A useful map was compiled from route surveys run by Du Vernet’s 
assistants when selecting stations of the Karara series, and covered the country 
-between Rae Bareli and Lucknow [ 103, 119 J*. 

When Hill moved the Karara party to the East Coast in 1845 [23 ] the Surveyor 
General] directed him to survey his route ; 

As...your party will be wholly unoccupied by public business on their march, ... it will be 
advisable to employ them in prosecuting a route survey along the high road from Allahabad. 
This route should be computed and plotted every day. The mean of two perambulators should 
be used for the distance along the road. ... Intersected details should be either defined marks 
.taken from two stations, or measured up to by perambulator, and laid down by direction and 
distance. The route should be carefully joined on to those stations of the Great Trigono- 
metrical Survey which happon to lie in the vicinity of the line of march® [ 23, 169, 288 ]. 


1 Butler( 61-7 5); mxo. 37 (8), Thornton's svy. with sketches of scenery. — *GR Rer., 1858-6] ( 166- 
170). ? DD». 668 ( 331 ), DSG. to S.G., 28-6-60 ; JO Cat. ( 282-3 ), Topo Sv y. 1858-63. *Mn10. 33 (37); 
4 m. to inch ; cf. route svy. by Hennessey & John "James, 10 Cat. ( 221 ). * DDn. 600 ( 194 ), 1-945. 
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_ In 1848, the Collector of Gorakhpur asked for a survey of the great Gogra 
River which ‘‘should be established as a thoroughfare for commerce, to open up 
access to the districts of Oude...with a steamer service between Calcutta and Fyzabad 
[pl 1 ]; great would be the glory and benefit to Oude by thus coaxing the main 
stream of Indian traffic from the Ganges to the Gogra”. 

"e^ At the request of the Resident at Lucknow, Clarke Gaskoin of the Realise 
carried: out this survey between March and May 1853, working with prismatic 
compass and chain, and sounding with a pole. He worked down from Fyzabad 
to, Chapra and then returned up stream noting the changes. “Hardly a single boat 
Proceeds bevond the boundaries of the Company’s provinces owing to the heavy 
and arbitrary taxes levied by the zemindars holding forts and the headmen of 
' the villages in the Kingdom of Oude"'!. 

. 12` Gaskoin found no place with “Jess than four fect of water in the driest season’ 

` end reported that the river “could easily be made navigable for steamers up to 
Byram Ghat, 30 miles above Fyzabad [11, 29-31 ]". His maps were reduced to 
the scale of 8 miles to an inch at the Surveyor General' 8 office and 600 copies were 
printed at: Black's press for issue with his official report?. 

. As this survey had no trigonometrical control, it was useless for mapping purposes, 
and later in the year Nicholas Belletty of the Hurilaong series was deputed to 
make a trigonometrical survey up the river from its junction with the Ganges to its 
debouchment from the mountains, some 350 miles. Belletty carried out this survey 
by minor triangulation starting from the Hurilaong and connecting with the Gora, 
Gurwàni, and Karara series. ‘The minor details were sketched by eye, as the river 
banks were not well defined, and it “does not follow the same course for two suc- 
cessive seasons "3 [13]. His survey showed considerable disagreement with the 
revenue surveys of 1835-8, which preceded the principal triangulation [ 1v, 223-6 ]. 

Between 1845 and 1847, Ommanney [ tv, 459-60 ; v, 244 ] and Wyatt [252] were 
demarcating a portion of the Nepal boundary with Bihar east of the Gandak, and 
during season 1859-60 revision was made of the boundary with Oudh. 
' .. Government have determined to restore to the Nepaul State the former Goorkha posses- 
bigis below the hills, extending from the river Gogra on the west to the British territory of 
Gorickpore on the east. The territory...to be ceded is that portion obtained from the 
Nepaulese in 1815 and which in 1816 was made over by the British Government to the Nawab 
of Oudh [ or, 19-20 J. ... You will furnish this Department with any information that your 
office can supply as to the old boundary between Nepaul and Oudh'*. 

The early maps included surveys by Thomas Wood, 1802-3 [1, 26-7], and 
Peter Grant, 1818 [1u, 20-22]. "The new survey was carried out by Frederick 
Anderson, Revenue Surveyor, who was appointed one of the Boundary Commis- 
sioners. His survey stretches between meridians 80° and 82°, and shows boundary 
pillars and line of theodolite traverse, besides the triangles of the North-East Longi- 
tudinal series which run parallel with, and close to, the boundary [ 263-4, pl. 4 J*. 

C Surveys were made of the Grand Trunk Road by Public Works officers between 
1848 and 18508, and of a number of cantonments and cities by revenue surveyors? 
[252, 324]. Other maps include Keelan's survey of the Surveyor General's march 
from Dehra Dün to Peshawar, 1849-50 [ 36, 202, 337 J, and surveys of Delhi taken 
by William Dodsworth during the siege of 1857 [ IV, 397 P. 


HimALAYA MOUNTAINS 


Throughout his term of office Waugh shewed the utmost interest in the geo- 
graphy of the Himalaya mountains, and in 1847 he took the opportunity of the 


iS us : 

Sapp Sel., 1v ; Gaskoin to Resdt., 17-8-52; his map on 1} inch scale was 27 ft. long. ^ * DDn. 663 

( 277-323 ), 3-4-to 28-86-54. * DDn. 591 ( 203), from SG., 23-7-52; Report from Belletty, 23-7-80 ; DDn. 
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measurement of the Sonakhoda base-line to visit Sikkim himself and fix the lofty 
snow peaks of that region. Such a survey had been suggested by Reginald Walker 
$n February 1847, after selecting the site for the base-line [ 19-20] ; 

With reference to the orders of the Court of Directors...on the importance of laying down 
as many secondary pointe as possible, and especially all important places within 30 minutes 
of the principal triangulation, I have the honour to draw your attention to the desirability of 
having two pointe in the Darjeeling and Sikkim Hillsat a considerable distance apart, from 
which...the...high mountains of Kanchin-Janga...might be laid down with great accuracy, 
and also the various points in those territories}. 

After Walker’s unfortunate death Waugh carried out this triangulation him- 
self [83 ], and the Superintendent of Darjecling, Doctor Campbell, suggested later 
that the points fixed might well facilitate a survey of the whole Darjeeling tract. 
Commenced by Henry Maxwell of Artillery in 1849, this survey was taken over 
the following year by a detachment under Robert Smart from Sherwill’s revenue 
survey party and completed during 1851 and 1852? [255]. 

The intention was [ writes Hirst] to make a survey on the general lines of a revenue 
Survey, and certain areas were surveyed on the 4-inch scale ; these maps are now [ 1920 } of little 
use. The hilly tracts were surveyed on the l-inch scale over Darjeeling and Kurseong sub- 
divisions. Survey based on a.m. stations; detail not very accurate ; differences of level by 
form-lines. A few small town areas were surveyed on scales 6...and 20 inches to a mile‘. 

A six-inch map of Smart’s survey was lithographed at Calcutta and gives the 
names and areas of "locations at Darjiling in tabular form". The map runs as a 
half-mile strip northwards from the plains extending in two branches from Darjeel- 
ing northwards to “Rungeet” and Birch Hill. It shows J&álapahar and Lebong?. 

' A one-inch map of the "Hill Territory of Darjiling” shows two Morung 
parganas in the plains to the south and extends 8 miles north and west of Dar- 
jeeling to include the Singalilah Range which forms the boundary with Nepal. 
The map is bounded on the east by the Tista River, and on the southwest by the 
Mochi. It gives a table of rectangular coordinates of triple-junctions of parganas, 
and gives area of Darjeeling District as 740-17 square miles ; 

The local beegah in use equals 1600 square yards. Boundary defines lands ceded by the 
Sikkim Raja to the British, Ist. Feb. 1835. ... Notes on Hill Tribes from Dr. A. Campbell ... 
Notes on graphite south of Kursion. ... Notes on vegetation from Dr. J. D. Hookerf. 

Dr. Hooker, the celebrated botanist, was travelling in Sikkim between 1849 and 
1850, and was held up for several weeks by the State authorities [183]. With 
Thomson he has left a sketch map shewing his routes, and the general position of 
Kangchenjunga and other mountains as fixed by Waugh’ [83]. There is also an 
8-mile Map of Sikkim 
illustrative of Dr. A. Campbell's trip...by J. A. Crommelin, late Major of Bengal Engineers [ m, 
435], Darjeeling 26th May 1849. The principal peaks round Darjiling were trigonometrically 
determined by Lt.-Col. Waugh...in 1847-48. Heights by him are also shewn. Details taken 
from a rough map by Dr. J. D. Hooker and from observations of Dr. Campbell’, [ also a) sketch 
of the Rummon River, copied in Surveyor General’s Office 1850, from the little Rangit River 
to Singalila Range on the Nepal frontier ; scale 2 m. to inch. Explored by Dr. T. Thomson 
and Lieut. H. H. Maxwell, Artillery’. 

In August and September 1846, after the conclusion of the Amritsar treaty 
[220 n.5 } Alexander Cunningham was employed as Joint Commissioner with Patrick 
Vans Agnew to delimit the north-east boundary between the British and Maharaja 
Gulab Singh of Jammu towards Ladakh and Chamba. Survey work fell entirely on 
Cunningham [1v, 269] , whose map covered Rupshu, Lahul, and Spiti. The mission 
left Simla on 6th August and, travelling by Bilaspur and Sultanpur, crossed the 
Bara Lacha La on 5th September, the anniversary of its passage by Moorcroft and 
Trebeck in 1820 [ 1,43]. They visited Morari Tso [ 234-5 ; pl.6 ] and returned by 


1DDn. 513 (69), Walker to BG., 8-247. *DDn. 472 (529-31 ), 26-548. "pun. 37/57 (70); 
sketches by Sberwill; 37/47 (186, 188); DDn. 533 (72), Sherwil to DSG., 14-12-60. 4HBire:. 
x10. Misc., 14-O-51. *JO Cat. (199) ; mgo. 38 (1) 4-inch reduction, by John Murray 1-11-53; 
IO Cat. (199). "yngro. Misc., 17-O-50, d-inch scale; cf. JRGS. xx, 1851 (lv, 40); mrio. 55-O-61, 
litho. copy ; J.ASB., xix. — *amio. 80 (33). * unto. 173 (41); Thos. Thomson (1817-78) ; Burkill ( 78 ). 
10 ( 1822-48), Bcs., kd., Multan, 204-48. 
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the Rohtang Pass on 5th October. A desoription of the boundary and tbe country 
covered, with a reduction of the map, was published by the Asiatio Society of Bengal!. 

At the same time sketches of the southern borders of Jammu were made by 
James Abbott, now Deputy Commissioner of Hazüra [ Iv, 416-7 ; v, 208 J*. 

In 1847, Cunningham was deputed as British Commissioner for the north- 
eastern frontiers of Gulab Singh’s territories having aa assistants Dr. Thomson 
the botanist [ 186 n.9 ], and Henry Strachey of the 66th w.r.; Vans Agnew had 
charge on the north-west towards Gilgit with Ralph Young of Engineers? as 
surveyor. Cunningham travelled to Kashmir through Hazara, up the Jehlum 
valley to Srinagar, and then up the Sind to Ladakh. 

After exploring the sources of the Indus to the north-east the party assembled at 
Leh on 2nd October and, writes Cunningham on 9th, 
we purpose to leave Le tomorrow morning. ... Dr. Thomson will proceed to Nubra and up 
the Shyok to its source, and if possible he will cross the Karakoram Range for a few marches, 
... after which he will return by the Shyok River and follow its course down to Iskardoh. I 
have furnished him with a sextant and s surveying compass of my own. ... He has also mini- 
mum and boiling point thermometers. ... 

I will myself take a southerly route by following the Indus...to the Dras River, which I 
wil survey to ita source. From Dras... will proceed...to Astor, and...across the Indus to 
Gilgit. Lieut. Strachey...will...take the river route. We shall thus have three distinct routes 
surveyed from Le towards Gilgit. ... 

To the general accuracy of Trebeck’s survey [ 11, 43-5; Iv, 269] I can speak person- 
ally, as on three different occasions, in 1839 [ Iv, 269 J, in 1846, and during the present year, I 
have myself surveyed many portions of his route. I have likewise...surveyed many portions 
of Vigne's route, and...state positively that his surveys are in many places erroneous [ tv, 472 Jf. 

Cunningham compiled his map in Simla during 1848 and notes that 
the sketch map...by Dr. Thomson supplies in a satisfactory manner the long desired survey 
of the Shayok, or Nubra, River. ... With Lieut. Ralph Young’s survey of the middle Indus 
in the Iskardo and Gilgit territories, and Lieut. Strachey’s and my own surveys of the Upper 
Indus in Ladak, the Government will now possess a complete survey of the Indus and its 
tributaries from Hanle to Gilgit [ 147 ; pl. 6 Ë. 

This Map of the Alpine Punjab [ 1v, 209 ], scale 8 miles to an inch, was passed to 
the Surveyor General’s Office in December 1851, and gave the first clear view of 
the sources of the Upper Indus and the lofty regions of eastern Ladakh®. Strachey’s 
report gave a descriptive memoir, with geological notes by Thomson who was the 
first Englishman to reach the Karakoram Pass. The Surveyor General had at no 
time been consulted about these surveys. 

In 1846 Strachey had visited the twin lakes Rakas Tal and Manasarowar, and 
returned’ with sketches of northern Garhwal and Kumaun. These he compiled into 
a general map based geographically on the published sheets of the Indian Atlas 
with many heights inserted from boiling-point observations. 

In the trans-Himalayan part of my map I have copied...Indian Atlas No. 65, which shows 
the explorations of Moorcroft and Hearsey in 1812, ... unaltered up to longitude 81° ( u, 80-1 ]. 
East of that longitude...is the result of my own explorations, ... including the lakes with the... 
details of Kailas and Gangri, the eastern and south-eastward sources of the Sutlej. ... 

My survey was a very rough one made with pocket-compass ( Schmalcalder ) anda watch; ... 
even these rough methods...were often interrupted by night marches. 

In my map I have...explained the distinction betweon agricultural villages and mere temples 
and monasteries—places permanently inhabited and mere encamping-grounds—and all other 
requisite discriminations, the neglect of which...together with the abominable kakography 
of names, has much impaired the value of the sheeta...of the Indian Atlas [ 111, 297 ; 1v, 304 J)’. 

In May 1847, his. brother Richard also visited Kumaun, but devoted himself 
largely to physical geography and a survey of the glaciers of the Nanda Devi group. 
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In 1848, his services were placed at the disposal of the Government of the x.w.». for 
“acientific researches in Kumaun and its vicinity”. He also visited Manasarowar 
and later wrote a long essay on the general level of the snow-line!. 
A map of Kumaun and British Garhwàl by John Batten [1v, 419; v, 86, 318 ry 
when Settlement. Officer gives a delightful profile of the snow range. 
t" In the Himalayan Journal of 1929, Sir Geoffrey Corbett discusses the name 
“Himalaya”. He points out that Hi-ma means Snow, and a-la-ya means Abode. 
Hence Himalaya, Abode of Snow [1:77]. The every- day Englishman pronounces 
all four vowels short, though Indians accent the first “a” long. 


CENTRAL INDIA & GWALIOR 


For administrative purposes the term ''Central India” covered a number of 
self-governing states of Bundelkhand and Mālwa lying between the North-Western 
Provinces on tbe north and Central Provinces on the south, Chhatarpur to the east 
and Indore totbe west [pl. 1]. It did not include the state of Gwalior. Except for 
Franklin’s survey of Bundelkhand between 1813 and 1819 [m, 51-2; m, 81-2] 
there had been no surveys of this large area other than those based on route surveys 
and astronomical latitudes, the best of which had been those by Gerard during 
1824-5 [ n1, 89-90 J. 

Since those days the area had been traversed by the triangles of Everest's Great 
Arc and of the Calcutta Longitudinal series from Sironj. Topographical maps were 
sorely needed for administrative purposes. In 1849, the Resident at Indore asked for 
a survey that "should bave nothing to do with boundaries of states, districts, 
pergunnabs, or villages"; if it were clearly notified to all chiefs that it would not 
interfere with such questions, it would then have their support?. 

.. In 1851, the Resident at Bhopal, Henry Durand [1v, 431-2 ], asked whether 
the Surveyor General could not supply a later map than Sir John Malcolm's of 
Malwa & Adjacent Countries [ m, 84, 275 ], that had in 1845 been adjusted to the 
triangles of the Great Arcand re-issued on the 8-mile scale [315]f*. Triangulation 
had now advanced westward [ pl. 3 ] and Waugh thought it would be 

very easy to take up the topographical delineation in a complete systematic manner...to show 
the configuration of the ground, the position of every village, and extent of forest and cultiva- 
tion. An undertaking of this extent would not cost more than 4 or 5 rupees per square mile, 
and I would gladly recommend such a work...if I had sufficient instruments. 

Neither staff nor instruments were available, and though Durand employed a 
surveyor named Butterworth [ 1v, 386] to survey “the Rajgarh and Narsingghar 
chieftainships", no triangulation points could be furnished. 

The Resident at Gwalior was anxious to get surveys started in that state ; 

Scindia's Government, which is under a very intelligent young chief, and a still more 
intelligent dewan, ... are anxious to have & good map of their countries, divided into par- 
gannas, etc., and...have taken people into their service competent for such a job. It would 
be a great assistance, however, ...if the triangles laid down by the Grand Trigonometrical 
Survey could be furnished. ... Thissurvey is for the use of the Maharajah, and could...never 
compete with any work..conducted by your scientific officers. Still it will be useful and, 
emanating from the Naharajab himself, shews that the people begin to...see the necessity of 
having their country surveyed, instead of groping in the dark as they formerly did®. 

In 1854, Sir Robert Hamilton, Resident at Indore’, made a firm request for the 
settlement and survey of the boundaries between the various Malwa states, each 
contributing a monthly sum towards the expense. He pointed out that : 
in the settlement and mapping of boundaries a vast deal of...topographica! and statistica] infor- 
mation can be collected, ... highly useful to the native states as well as to our Government, 
whilst the hitherto constant source of angry feeling aud bloodshed will be removed®, 
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The following year tbe Governor-General in Council expressed ; 
a favourable opinion regarding...an uniform continuous survey of natives states within the... 
Agency of Central India. ... The states to be surveyed will be Rewah, Adjaigurh, Chirkari, ... 
Duttiah, and Chhatterpoor. ... Gwalior territory will also have to be brought under this survey, 
as well as the Bhopal Agency. ... Other independent chieftainships bordering Malwa.. -must 
be included, as well as the states...in the valley of the Nerbudda bordering Guzarat. ... 
^ The value of &...topographical map of such a vast...tract of country needs no comment. ... 
The cost in the first instance must be borne by our government, as it will be very difficult to 
equitably distribute it amongst the states and chiefs. All have readily consented to thesurvey!. 

The Surveyor General estimated the area as about 77,000 square miles, that 
would require three field survey parties of 8 surveyors each ; 

A well-trained topographical surveyor can execute on an average five square miles por 
diem, ... about 700 square’ miles per eeason. A complernent of 8 surveyors ought therefore 
to exe eut, s&y, 5,600 square miles per annum...at which rate the survey of the whole 77, 000 
square miles of Central India states would take only 5 years to complete [ 289-90 ]. 

As I have not at this moment any spare officers or establishment, it would be irapossible 
to start 3 parties at once. They must be organized gradually and successively, and this...will 
extend the probable time of completion to 8 years at least. ... The total cost...will be, say, 7 
lacs, 74,634 rupees. This...is the lowest sum which a survey of this extent...will cost if a 
respectable standard of accuracy be aimed at, but it may cost a great deal more if it is not 
efficiently organized [ and ] ably conducted?, 

Hamilton forwarded this estimate to Government, pointing out that several 
atates had offered to make small contributions towards the cost. A start had been 
made by Captain Evans '' who has a small but efficiently organized party". Govern- 
ment thought that a general survey might be made by employing Burgess's revenue 
survey party in laying down and surveying the state boundaries [267 ], whilst 
Evans worked under the professional direction of the Surveyor General?. When it 
was however found that Evans had only two Indian surveyors to assist him, and 
that his survey was confined to village boundaries in Dewas State, the Foreign 
Department directed that 
immediate measures may be taken for the settlement of all boundary disputes, and the demar- 
cation of all boundaries, not only between native states and British districts in Bundelkhand, 
but between oll the native states in the Province, in order that every preparation may be 
made for the topographical survey of the whole‘. 

No steps conld, however, be taken towards such survey owing to the lack of 
staff and the outbreak of the mutiny, which led to prolonged military operations in 
Central India. Late in 1859, the Government of India raised the matter again ; 
Many of the military arrangements were frustrated altogether, or much impeded, owing to: 
the entire ignorance of the practicable roads, passes, ...and ghats of rivers, in Malwa, Raj- 
pootana, Saugor, and the Hussainabad territories. ... The Commander-in-Chief having strongly 
urged the necessity for an immodiate military survey of such rivers and hilly countries, ... you 
will inform Government as to the knowledge possessed of the districts west of the Ganzes, 
especially in or near to Bundelcund, Central India, Nagpore, etc.*. 

Thuillier forwarded this to the Surveyor General, reporting that, 
anticipating these wants during the campaign, I published.. -several maps...on the uniform 
scale of 8 miles to the inch. These...embrace very nearly the entire limite specified, ... and 
comprise all the geographical information forthcoming in this office [315-6]. ... As roapocts 
the larger question of a propor survey of this immonse area, I await your instructions? 

Waugh called attention to his Report to Parliament [ 345-6 ] which showed that 
the grentest portion of the ares...has never been under regular survey, and that the geo- 
graphical information...dependa on routes executed by the Quarter Master Genera!'s Depart- 
ment and other scanty...materials. ... The necessity for a regular Burvey...I have long felt ; 
n the undertaking has, however, ... been postponed for want of sufficient Survey parties. . 
Great progress has now beon made in the Punjab and Bongal. ... 

' Captain Robinson's survey party has just completed the military survey of Hazara, Rawal- 
pindee and Jhelum in a style of unsurpassable excellence. The estublishmant is now actively 
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engaged in completing the fair maps and records which may...be out of hand by September 
1880, and by October...I hope to...transfer this party to the Gwalior territories! [ 214 ]. 

Autbority was obtained for the transfer of Robinson's party, and the consent 
of the Gwalior durbar was readily granted though no state contribution could be 
made*. Work was to be based on the G.T-S.; 

The Great Arc...runs through the centre of the Gwalior territory and will form the basis 
of..operations. Unfortunately many of the stations...which were fixed five and twenty 
years ago were wantonly destroyed a few years after [ Iv, 86 }. ... This misfortune will no doubt 
entail some delay...and expense, but I believe that a sufficient number of undisturbed stations 
exist to enable the secondary triangulation...to be established satisfactorily?. 


Survey was to extend continuously over Gwalior and all contiguous states, 
which are much interlaced with ono another, while detached portions of some states are iso- 
lated by other territories. Considering that the...present survey is to produce a complete 
and final map of the whole country on an adequate scale, rather than a survey of any particular 
state or district, I propose to instruct Captan Robinson to carry:the work forward from the 
Chambal in a continuous sheet, whereby the whole country will be completely mapped. ... 

Tonk, Jhalawar, Bhopal, Rajgurh, parte of Holkar’s territory, Dhar, etc., will fall within 
the scope of this generai survey as it proceeds south to the Nurbuda. ... In this way complete 
.blocks of maps will be produced of the entire country without gaps or omissions. ... In no 
other way can we expect to obtain satisfactory results...nor...can the atlas sheeta of the Great 
Indian Survey be rendered complete and final‘. 

.. An advanced detachment left Dehra Dün in October 1860 under charge of 
William Murray, and started triangulation in the neighbourhood of Dholpur ; 

Triangulation will be carried down to a little over the 26th degree of north latitude... 
The observations should be final so that it may never be necessary to revisit a station. ... The 
eastern portion will be made under Lieut. Murray assisted by Messrs. Bell, Neale, nnd native 
surveyor Kalka Pershad, the western under Mr. Hórst, assisted by.:.Abdool Sammad Khan. 

The western portion and all south of a line drawn through Thankri...due west and east... 
can be triangulated in the ordinary way with a network of triangulation, but about Goormi 
and Bhind the country is quite flat, well wooded, and cut up by extensive ravines. 

Mr. Bell is now carrying a minor triangulation down the Banganga to connect with another 
minor triangulation conducted by Mr. Neale, which also connecte with various great stations. 
When the Chamba) ceases to be the boundary of the Gwalior and British States, this minor 
triangulation should be continued along the boundary, and up to the river Sind until the ground 
becomes fit for your usual network. ... The one object to be held in view is to furnish plenty 
data for the planetable surveyors next Boason’. 

Field work continued till early April by which time observations had been 
completed from 176 stations, and an arca of 4,140 square miles had been covered 
with points for nearly 20 planetable sections—each of 15’ square—on the l-inch 
scale. This area covered the states of Dholpur and Karauli of Rajputana, with the 
portion of Gwalior north of the capital and bordering on the British districts 
of Agra and Etawah. Much of the flatter ground was “densely wooded and inter- 
sected by...smal] streams, whose banks, like those of the larger-rivers, are fringed 
by belts of intricate ravines...ill adapted to the usual operations of a topographical 


» 


survey In some areas magnetic iron ore prevented the use of the compass. 


RAJPUTANA . 


. The only regular survey that had been carried out in the Rajputana states had 
been that of Bharatpur by Alexander Boileau between 1829 and 1832 [ m, 26-7; 
IV, 271-2]. Much geographical knowledge had, however, been collected by officers 
of the Quartermaster General's and the Political departments, particularly during 
the Shekhiwati expedition, both by route and boundary surveys [ Iv, 272-3]. 
Amongst such surveys was that of 1853 of the boundary between the states of Marwar, 
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Palanpur, ete., by John Brooke on the 1-inch scale’. There are also boundary surveys 
—Bhawalpur-Bikaner, 1844, —Bahawalpur-Khairpur—Jaisalmer, 1849-50 by John 
Becher, and c.r. Jackson—a route survey, Bahawalpur—Sirsa, by Edward Robinson? 
nnd occasional surveys by Robert Baigree, & most pleasing artist?. 

Sir John Low, Agent to the Governor-General in R&jputàna between 1848 and 

18524, gives the official policy towards the surveying of Indian states ; 
55 We are occasionally obliged to survey parts of the boundaries of districts basina to 
Native States preparatory to settling violent disputes respecting the occupation or cultivation 
of portions of land. This is part of our duty which always gives rise to some bitterness...on 
the part of those who lose the land in dispute. , : 

The prejudice on the part of the Rajpoot Rulorsi is 30 strök against all surveys that it would, 
I think, be a bad policy on our part to insist upon having even the borders of their territories 
surveyed, except when disputes.. .&ctually arise. In those cases..our right to make use of 
surveyors and their instrumenta is no longer disputed. i 

. There was a striking proof in Rajpootana about two years ago of the ‘strong rae 
"against all surveys. British officers were...surveying the Ajmere District [265-6 ]. They did 
not leave our own land, yet, when they approached near to the border of the Oodepoor State, 
the chiefs and zumeendars of that state repeatedly threw various obstructions in the way 
of our survey operations, and were at last so unruly and violent...that Lieut.-Colonel Dixon 
was obliged to send a detachment of Company's troops to protect the surveyors®. 

I think, therefore, that we had better adhere to the system which has been sufficiently 
successful, ... viz., to &void having recourse to scientific surveys of any lands belonging to our 
native allies, excepting when they become necessary to enable us to settle disputes which 
shall actually have arisen. The plan...does not apply to the Trigonometrical Survey, which only 
establishes the exact positions of certain small points that are generally at great distances 
from each other. That survey also avoids meddling with villages, or tanks, or rivers, or fields. 


BOMBAY 


Survey of the Bombay Deccan and of the Konkan had been carried out in the 
days of Sutherland and Jopp before the office of Deputy Surveyor General was abol- 
ished in 1833, and the Deccan had been covered with }-inch maps in the form of 
degree sheets [ xz, 124-7 ; Iv, 240-1, 306]. None of this work was, however, ac- 
cepted for the Atlas of India because the triangulation could not be trusted. The 
greater part of Gujarat had not been surveyed since the days of Monier Williams, 
and the sad state of the maps was described by the Resident at Baroda in 1849; 

I need hardly tell you how many references there are from the political officers of Rajkote, 
the Mahee and Rewa Kanta’s, and Pahlunpoor, as well as the Collectors and Magistrates, 
regarding robberies and boundary disputes in...which the absence of & good map is felt. . 

Of the map of Guzerat and Kathewar there is but one sheet in this office, being the western 
and least valuable one. ... The map was compiled in 1807 by Colonel Reynolds [ 11, 283-4 ]. . 
There is another map in a very delapideted condition compiled in 1820 by Colonel Williams 
[ xx, 280-1 ], ... but in such a simple matter as tracing the line of march from Tunkua Bunder 
towards Malwa I found it sadly defective’. 

The Chief Engineer?, who had since 1833 become responsible for maps and 
surveys, had no materials from which to prepare better maps; “Much valuable 
geographical information...bad for years past remained...exposed to destruction by 
time and vermin”. He recommended that it should be connected “by minor tri- 
angulation with the Great Trigonometrical Survey "?, and the Surveyor General wel- 
comed his suggestion that a small topographical party should be formed under an 
engineer officer to work under the control and direction of Harry Rivers ; 

The principle of carrying on the proposed (interna! filling-up ) survey VUE sub- 
‘ordination to, and in aid of, the Grand Trigonometrical Survey appears to me sound. . To 
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this end it will be indispensable that the new party should join Lieut. Rivers and, Bcting under 
his general directions, should follow up his operations...filling in his Peeples with topegre: 
phica! details as soon as he completes them’. 

In April 1850, a young engineer officer, Castle Boddam, who had recently 
arrived in India, and had no previous survey experience, was given charge of a party 
of ten Indian pupils from the Bombay Engineering Institution [ x1, 384 ; tv, 383 ], 
and directed to get into touch with Rivers, who was at Abu preparing to start a 
meridional series southwards into Gujarat? [57]. Without waiting for o.T.s. data 
Boddam took up work in the Idar Hills north of Ahmadabad in November ; 

Finding thst the sites for the different stations of the Great Trigonometrical Surv: ey had not 
been selected, and that some time must elapse before they could be made use of as bases, ... 
I employed the young surveyors...on ray-traces for about two months and a half. 

By the end of January sufficient points had been fixed for planetabling and 

I was enabled to commence the topographical survey. I had then only two months of February 
sod March and a small part of April remaining for field work. The &and-storms which prevail, 
and the clouds of dust raised by cattle in the neighbourhood of villages, š = quite preeluded the 
possibility of observing angles’. é 

' Though they had two experienced survey instructors duse the first season, the 
young pupils took little interest, and the outturn of survey was meagre and of very 
poor quality. Neither of the instructors took the field during the second season, 
1851-2, and the work produced during the two seasons was of little or no value‘. 
In January 1852, the Surveyor Genera] was asked to take over charge of the survey, 
but he considered it impossible to continue without trained officers and assistants, and 
he had none available. On his recommendation, therefore, Boddam’s party was 
broken up during February 1853 [ 449-50 J*. 

Amongst. scattered surveys carried out in otber parts of the presidency was 
one of Rajpipla State and parts of Baroda lying between the Narbada and Tapti 
rivers. This was carried out by John Pollexfen, of the Quartermaster General's 
staff between 1852 and 1855, with the assistance of draughtsmen and ''guides" 
The map on -inch scale was "accompanied by statistical returns shewing every 
village, with its number of houses and probable number of inhabitants "5, 

"There is an undated map of “part of the Island of Salsette” by James Colquhoun 
of the Bengal Artillery, scale 400 feet to an inch? with wonderful hill-shading. 


SIND 


‘The province of Sind came under regular British administration as part of the 
‘Bombay Presidency after the battle of Miani, 17th February 1843. William Baker, 
the distinguished canal engineer from Bengal [ 1v, 417 J had been given charge of 
surveys, canals, and forests, and directed to put in hand ‘‘a rapid and efficient detail 
survey, to be connected ‘hereafter by the Great Trigonometrical Survey "5. A 
start towards this end was made by the measurement of a base-line by Robert 
Maclagan’, and a small area of triangulation. A few assistants were obtained from 
‘Bengal with experience on revenue surveys, and employed on surveys connected with 
land revenue or canals? Early in 1845 Baker was relieved by Walter Scott, of the 
Bombay Engineers, who hastened to consult the Surveyor General, and was advised 
to start some sort of triangulation[ 276]; `> m oed 

. ‘The desert waste will...be sufficiently laid down by routes. ... Boundaries can be defined 
by a circuit route, checked at intervals by trigonometrical pointe. The great river Indus 
deserves to be laid down by a minor triangulation along its banks™. 

Scott replied that as he had ‘‘not been able to attend personally to the survey 
this season, I have allowed the assistant surveyors to continue the system they 


; é ] 1 

1DDn. 543 (52), SG. to ce., 17-5-50. * DDn. 519 (113, 116) ; cz. to Boddam, 30-5—50 & 4-1-51. 
* DDn. 544 (644, 637 ), Boddam to ce., 17-10 & 12-12-51. *4 shects, Regr. of Maps, Bombay. ®DDn. 642 
( 332 ), SG. to Mil Dept., 20-9-52 ; cp. to B.( Mil. ), 20-10-52 ; Buc., 23-12-52. * Bo Sel., xxw ; 70 Cat. 
( 456 ), also Muhan, 1849, ib. ( 247). Tyo. 106 (7). * sd. E. M. Durand, Ps., 22-843. * Conolly 
( 89/202 ); baseline interrupted by Liari B. — ! incl Wm. Chill[1s,391 | ?DDn. 491 ( 150-69 ), 3-3-45, 


SIND : 193 


were accustomed to in the revenue survey of the North-Western Provinces. Next 
season they shall work by triangles"!. Waugh thought the staif of 11 surveyors 
besides the Superintendent to be quite inadequate. 

The duties on which the establishment...is employed...consist not merely of operations 
for geographical and revenue purposes, .. .. but include also the conservation of foreste, the 
superintendence of irrigation, repair of watercourses, construction of canals, duties...of a mixed 
character which in no country in Europe...have hitherto been united together. ... 

It is clear that canal surveys must be speedily undertaken for the double purpose of regulat- 
ing the supply of water on economical principles, and developing the immense resources of 
the country by fresh works. These canal surveys, if well executed, will of themselves furnish 
a considerable quantity of geographical material. ... 

My connection with the Scinde survey commenced in November last, in consequence of 
the Hon'ble Court of Directors orders that the Surveyor...should be placed in communication 
with the Surveyor General of India!. ... It will not be in my power to supply any assistants 
from the survey establishment under my personal control. ... This...and the want of first-class 
instruments has...precluded me from...detaching an efficient party of the c.r. Survey to Scinde*. 
By 1849 little had been accomplished of any value; 

Major Baker, the firet Superintendent of Canals and Foreste, and Major Scott who suc- 
ceeded him, had had considerable difficulties to contend against, and...the survey of the 
country—an object of primary importance—has only been partially executed. ... 

Major Scott's account of the basis upon which salone the success of all canal operations 
must depend, namely a correct survey of the whole country, is very imperfect. He would 
seem to have been rather feeling than seeing his way, and it is evident that these important 
works cannot proceed satisfactorily until a series of triangulation is carried through the country, 
and its topographical features delineated on a large scale’. 

After Scott's departure in 1849 the officiating Superintendent! reported that 
the amalgamation of tbe Scinde Survey with the Department of Canals & Forests appears... 
to have almost nullified the former.. The officers were withdrawn from their legitimate duties 
to attend to pressing business on the canals, and the assistant surveyors were employed in 
making detached surveys and levels of these. ... The Department has not been conduoted upon 
any regular system. Small portions of triangulation, detached boundary surveys, and forests, 
etc., have been made...to serve some immediate object, and now the results of this work lie in 
the office in a very promiscuous shape®. 

A young Engineer officer, Alfred De Lisle, was now appointed to charge of the 
surveys, but the post was abolished in April 1850-[ 8, 276-7 ]*. 

At this time the Quartermaster General at Bombay sent the Surveyor Genera! 
a copy of a }-inch '* map of Scinde’’ compiled in his office, which he feared 
is not entirely free from errors, and some parts...are not correctly put together, though it is 
the best that could be compiled at the time. An entirely new map of Scinde is now under 
construction:..on the scale of 8 miles to an inch, on which more dependence may be placed’. 

In 1852 when Strange was bringing his Great Longitudinal series to its close at 
Karachi the Surveyor General noted that “Sind is nearly a terra incognita". The 
following year the Commissioner in Sind, Bartle Frere [ 470 n.2 ], asked for a survey 
of the boundary with Baluchistan, and John Rossenrode who had just resigned from 
the Bombay triangulation party, was to report to the Assistant Collector who was 
laying down the boundary from the Hab River northwards’. Rossenrode was due 
to reached Karachi in September 1853 but never arrived? [413]. Frere continued 
to press for regular survey of the province and wrote to the Surveyor General from 
Upper Sind ; 

I am at present in districts...of great extent, and yielding from three to four lacs of rupees 
of revenue, & great part of which has been in our possession for 12 years. But the only map 
sufficiently complete and accurate even to regulate my marches by is a rough sketch...drawn 
up from memory by the Deputy Collector in charge. ... The... maps are nearly blank, with the 
exception of a...single line measured...along the high road from Roree to the Bhawulpoor 


poundery.i . 


! DDn. 454 (316-7), 26-345. * DDn. 453 ( 272-5 ), SG. to Sec. Mil. Bd., Ft. Wm., 24-645.  * Bo. 
Rc. 51/1849 (3-4 ), from cr. to Bo. G. in C., 22, 649. * Capt. James Henry Graham- Crawford (1812-60 ),. 
Bo. Engra. *DDn. 465 (770) to Comnr. Sind,28-8-49.  *IO Cat. ( 447 ), }inch map of Lower Sind, dated’ 
April, 1850. — * DDn. 544 ( 29), 9-2-50 ; qua.’s ronte map Bo. Presdcy., 1846, incl. Bind; J0 Car. (416, 448 ).. 
* DDn. 545 ( 531), Btrange to Comnr., 23-9553 { 647), ° * DDn.651(07),8G. to Govt. of India ( po! ), 4-10-66.. 


` 


194 TOPOGRAPHICAL SURVEYS: BENGAL, BomBay, BURMA 


I have abstained...from pressing Government to undertake works which could be executed 
in but an imperfect and inferior style, trusting that, as the Great Trigonometrical Survey 
procesded, means would be devised to execute a topographical survey of that character for 
which no data but such as the c.T.8. furnishes can form a suitable foundation’. 

. Waugh hoped that he could leave Strange with the 2nd Hill series to under- 
take a survey of Sind after the measurement of the Karachi base-line, but this 
did not prove possible. He was not hopeful of the rough survey that Jacob had 
started in Upper Sind [ 1v, 448 ]? because, 
without a thorough professions! training and a well-grounded theoretical knowledge, very few 
men do succeed in producing good surveys. ... The Sind Frontier survey...being intended for 
revenue settlement purposes as well as topography, ... Colonel Jacob's opinion as the chief 
revenue officer must have great weight. ... For local purposes, military and fiscal, the plan 
may be useful, but for geographical purposes the materials are of no value?. 

On Jacob's posting to the Persia expedition his survey was carried on by 
George Macaulay till he went on furlough in July 1856*. In that year one of the 
Punjab revenue survey parties was sent down to Sind under John Macdonald to 
remain there for several years on both revenue and topographical surveys [ 277-9 J. 

During 1857-8 a survey of Karachi harbour was carried out under William 
Parkes the harbour engineer [ 74 JË who also reported on Madras harbour, 1876. 


Burma 


Before 1824 knowledge of the geography of Burma had been confined to its 
coastline and to the course of the Irrawaddy River between Rangoon and Ava, 
as surveyed by Thomas Wood during 1795[1:84]. There was little opportunity for 
survey during the campaign of 1824-6, but the provinces of Arakan and Tenasserim 
were then ceded to the British, and gradually opened up to survey [ u, 67-80 ]®, 
whilst various enterprising officers found occasion to cross the formidable mountains 
between Assam and upper Burma [ 1v, 264-5 ]. l 

Early in 1852 relations between Burmese and British were again broken off, 
and British troops landed in Martaban and Rangoon under the command of an old 
surveyor, now Sir John Cheape [m, 432-3]. Tbe campaign involved troublesome 
operations against dacoits and other ''difficulties with which the unfortunate 
General, without map, and compelled to trust himself to guides, had to contend "7. 
lt was closed under the proclamation of 30th June 1853, by which the British 
annexed the province of Pegu covering the whole of Lower Burma’. 

In March 1852, & map of Lower Burma on the 16-mile scale was compiled and 
printed at the Surveyor General's office, and was, writes Thuillier, a fair proof 
of the advantage to be derived from the combined efforta of the Drawing and Lithographical 
Branches...under one superintendence [327-8]. The whole business of compilation, transferring, 
and printing, was got through ina very short space of time, and the impressions have been 
coloured and...forwarded to’ the authorities at Rangoon by the first steamer. ... : 

The style of the map is indifferent on account of the extreme haste with which it was done, 
and because the press in which it was printed is a very inefficient one’. 

This map included a small sketch of Martaban—Jater part of Thaton—'' con- 
structed by Mr. A. Hobday under the superintendence of Captain Henry Hopkinson” 
[244 n.2]. Later maps of Martaban were produced from surveys by Hobday and 
Samuel Hellard of the Indian Navy between 1853 and 185619, 

During 1852 several officers, including Depree of Artillery and Y ule of Engineers, 
"were employed on construction of roads and reconnaissance of the passes over the 
Arakan Yoma, and Yule compiled and described a valuable map" [ m, 517 ]; 
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The hill country from tho Pyng road to the Mau river is from my route surveys, ... laid down 

by compass and watch, the rate of pacing being frequently...corrected by bearings to prominent 
mountains. The central part..&long the Toyoo River is laid down only from distant obser- 
vations with some details from information. ... The Toungoop Pass from Toungoop to 
Thaledein and the Alegyo Pass from Toombo to Sandoway are also from my route surveys. 
In the former I have also made some use of a survey by Lieut. Forlong of the Madras service}. 
"The coastline is from the charts of Capts. Lloyd and Ross [1u, 17, 499 ]). The Irawadee 
principally from.. Wood" s survey [1: 84]. ... I have also used a survey by Capt. Trant 
[ m, 507-8]. - 
The most Sartherly route from Hein Tsakan to Pyng.. from. a journal kept by Capt. F. 
MacGrath in 1837 [ 1v, 265 }. The continuation of the Aeng route...to the Irravwadee is...from 
:..Trant and Pemberton [ m, 66, 71, 494]. The Talakh road...to Kooloong mountain is by 
someone attached to Genl. Morrison's army in 1825 [ 111, 68-70]. I have also used a sketch 
made for me.. -by a very intelligent Mugh soldier. ... The branch road from Thade joining n 
Toungoop Pass is from a rough fieldbook kept by Lieut. Ripley, ... Arrakan?. 

The route from Padoung on the Irawadee northwards to the Medde River is from a survey 
by Lieut. Forlong..in March 1853. The branch road from Radoung joining the Toungoop 
Pass is from a route survey by Capt. Alves, 18th M.N.r., during:the first war [ rt, 376 ]. 

It has been no easy matter to combine these materials: ..: The difficulty has principally 
arisen from...an error in the relative longitudes assigned in existing maps to the Arracan coast 
and the...Irawadee, by which the intermediate space is unduly reserved. ... The Alegyo Pass 
—my distance by road is 90 miJes—in a straight line 60—distance by Calcutta map 35:2. 
.. The difference is...preposterous. ... From Muphe Myo at the eastern base of the mountains 
to Memboo on the Irawadee, & pretty straight and levelroad, Capt. Pemberton’s route table 
gives 3 marches, ... 38 miles. Yet the same Captain Pemberton at the same time published an 
elaborate map of ihe whole eastern frontier, and there we find this same distance...laid down 
as 10 miles instead of 30, because the assigned longitude couldn't afford more, and so it remains 
on the latest published maps. 

He produces other evidence to show that the Irrawaddy should be shifted further 
east and the Arakan coast west, an adjustment he carries out in his own map. 
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After the occupation of Pegu the Government of India authorized a survey to 

be carried out under the direction of the Chief Commissioner, with a view to 

obtaining a general quarter-inch map of the whole province, the area of which was 
"roughly. estimated at about 33,000 square milest”. 

Charge was entrusted to Edward Williams of Bengal Engineers, who had no 
previous survey experience. He commenced towards the end of December 1853 
by the measurement, with William Trevor, of a line between Rangoon and Pegu, and 
then with Richard Oakes took a line south-west towards Henzada. Work during 
this first season ''was of & desultory character...consisting of mere routes and 
sketches of detached portions". He consulted the Surveyor General ; 

I have commenced by running 8 network of traverses with theodolite and chain... to deter- 
mine...as many landmarks...as possible, with the intention of filling in with the compass 
hereafter, a map on the scale of 4 miles to an inch, possessing moderate pretensions to 
accuracy, being required as quickly as possible. ... A triangulation would undoubtedly have 
been more satisfactory, but it involved...a previous examination of the country. ... I have it, 
however, in intention to commence after the rains—and carry on simultaneously with the 
present survey—a triangulation, by which the work...may be checked and corrected’. 

Waugh replied with a long discourse on the advantages of rigorous triangulation, 
and sent a copy of his professional instructions on topographical surveys [ 211, 282 ]. 
The difficulties, however, of triangulating a flat wooded country such as lower Burma 
were obvious, and Williams decided to rely solely on his theodolite traverses. “In 
order that one uniform system should be followed...new officers worked with the 
Superintendent for. & few weeks before going out on their own" 
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Robert Stewart of n.m. 84th Foot and Ferdinand Fitzroy of Artillery joined in 
time for season 1854-5, whilst Oakes and Trevor took charge of the area between 
the Arakan Yomas and the Irrawaddy. The department was expanded by local re- 
cruitment—''a dozen boys were obtained from the mission schoo) at Kemmendine” 
—but out of twenty recruited by February 1855 only cight proved of any value. 

There was not, writes Thuillier, a single surveyor of any previous experience, 

and this in a country the most difficult, perhaps, ... within the limite of the Indian Empire, 
for deadly is ita climate, dense are its jungles, and flat is ita surface. ... 
In the first place the basis of the map is formed by a series of traverse lines from 30 to 
50 miles apart, coincident with the parallels of Intitude, intersected by a meridional series of 
similar form. Besides computation these traverses nre plotted on the one-inch scale, aod 
then reduced to }-inch scale for compilation. ... 

One native surveyor was allotted for detail survey of osch village circle, submitting the 
field-book of one circle before proceeding to the next. The surveyor plots his work on }-inch 
scale and it is then enlarged by pontagraph to the one-inch scale and sdjusted to control points, 
and the one-inch teik or circle map fully completed with all its detail. This one-inch map is 
again reduced by pentagraph to the ]-inch map for incorporation in the general map. 

There was no general adjustment of the main traverse frame-work!. 


“At the end of April 1855 the first compilation of about 7,000 square miles of 
survey was submitted to Calcutta with request for 250 lithographed copies for the 
Commissioner of Pegu?, but Thuillier sent the map back ; 

The size...is very large for the extent of the information given in it, much blank paper be- 
ing visible. A reduction to half scale therefore seems very advisable, which cannot easily be 
done in this office. ... The routes through the Aeng Pass, and the position of Kyouk Phyoo, 
and other details lasid down by Capt. Yule, should...be duly incorporated prior to the labour 


and expense of lithographing it. ... Lieutenant Williams informs me that by...December next 
ho will have all the work of the past field season ready. ... It would be preferable to wait 
for this before multiplying an incomplete map. ... To pass such a map through the press 


would take at least six months. 

At. the end of April an 8-mnile map, signed by Williams on December 1855, was sub- 
mitted in two sheets. It was compiled from 

route surveys by Allan, Garden, Hobday, Yule, Harris, Pollok*—charts by Winser, Ward, 
Fel, Lloyd, Ross, Halsted, Johnson, Duncan, Horton, Twisden, Darcy—sketches by Sparks, 
Fytche, Brown, McClelland [ 142 }§, O'Reilly, Dangerfield [ 10, 436], Shuay Line. ... 

The departmental survey of Williams, Trevor, and Oakes during season of 1854 and 1855, 
and of Stewart and Fitzroy during 1855, which include the Prome district west of the electric 
telegraph line from below the frontier which is by Allan and Garden. The Henzadah District 
wert of the Hleing River as far south as Aing-tha-Biew, the connecting line thence to Bassein 
and...the Arracan coast. ... 

The Suay Dagon Pagoda, Rangoon, is placed in 16° 47’ north latitude, and 96° 13’ east 
longitude®. 

This map was lithographed at the s.c.o. in December 1855 and, writes Thuillier, 
is the only map of the Pegu Division prepared or published up to this date. Looking to the 
time and the means at. his disposal, this map was a remarkable production, reflecting the 
highest credit on Lieutenant Williams, and it is to be deeply regretted...that this officer could 
not have concluded the operations in Pegu’. 


There were now many changes among the staff ; 

Mr. E. Johnson of the Benga] Marine was posted to the survey from November 1855, for 
survey of the creeks of the Delta, but he was removed in April 1856, without having accom- 
plished anything. ... Mr. J. R. Swetenham joined in November 1856, to succeed Mr. Johnson 
as River Surveyor. With the assistance of the Superintendent he initiated his survey of the 
rivers and creeks by the measurement of a base-line. 

In July 1856, Captain Stewart resigned, and at the close of the recess Lieutenants Trevor 
and Oakes...were succeeded by...Edgecome and MacMahon. The latter officer, ... was...trans- 
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ferred to the civil department os an Assistant Commissioner [ inf ] and was succeeded 
by Lieutenant Blair, whose services were alao lost to the survey for some months. 

On 17th September 1856, Lieutenant Williams...was succeeded by...Lieutenant w. H. 
Edgecome, ... and on the 12th December Lieutenant Pearson, Bengal Artillery, was nominated 
to fill a vacancy. ... On the 9th December...the military assistants were reduced to 
three. ... On 20th August 1857, Lieutenant Blair...reverted to regimental duty, and did 
not rejoin till the field season of 1858-9. ... In December of the same year...Lieutenant 
Pearson was removed...at his own request, but this vacancy was soon filled by Captain Scott. 

' The progress...( 1857-8 ) is reported to have beon much retarded, more especially in the 
Delta, by dacoits, sickness, and the difficulty of procuring Jabourers to clear jungle, but the 
progress...is recorded at nearly 5,000 square miles...in addition to about 800 miles of river 
survey. ... Before the conclusion of the last field season [ 1858-9 } Captain Scott...was com- 
peed by ill health to leave the department, and.:.Lieutenant Blair had rejoined. ... The area 
remaining for survey was at this time inconsiderable. ... There remains now nothing to be 
done but the completion of the Delta and the survey of the eastern boundary of the Toungoo 
District, ... except, perhaps, here and there, a stream to be continued to its source. 

When Fitzroy took over charge from Edgecome in December 1859, the survey 
had been in progress six vears, and it was estimated that 9/10ths of the field-work 
had been completed, but towards the end of 1860 a Government committee—formed 
to report on the arrears of mapping—-agreed that all the maps should be recompiled. 
Fitzroy spent the next two years therefore, in re-assembling the detail work, and in 
resurvey on the ground, accepting only the earlier traverse framework. In his 
report for 1859 he claimed that all the earlier maps bad been constructed “on the 
faulty principle of working from the part to the whole" and, writes Thuillier, that 
the calculations of the main traverses are incomplete and the survey of some main lines not 
begun. He set to work to arrange the mass of routes and sketches made by the native surveyors 
into some intelligible shape. ... [He] started by plotting the earlier traverse lines on the pro- 
jected six sheets of his map with the aid of nine or ten native surveyors, and in season 1860-1, 
sent his surveyors out to survey the gaps that were disclosed on the two sheets completed. 

In 1862 this compilation was rejected, and a fresh start made with the general map pro- 
jected in four sheets. ... In December 1863, ono sheet out of the four...was submitted to the 
Surveyor General’s office for lithography, together with a map of Rangoon and Environs on 
scale one-inch to a mile. 

In a later appraisal of Fitzroy’s work it is stated that, 
in contrasting the work...with that of his predecessors, it is very evident that his is much the 
most valuable, as he took the necessary steps to execute a more detailed survey than their’s 
and to furnish one-inch teik maps in addition to the }-inch map!. 

Thuilier however, blamed Fitzroy for not making straightforward reports to the 
Chief Commissioner for whom he was working. 

During 1862 the Commissioner refused a suggestion that Fitzroy should be given 

control of the revenue survey then under McMahon’s charge ; 
* Uf the topographical survey had already completed maps...shewing all tho detail which a 
revenue survey requires, I should give Capt. McMahon copies of these maps and discharge his 
surveyors, but this is not the case. ... Any dolay or mistakes in the topographical survey ( and 
experience has proved that both &renotunlikely... ) would seriously impede...Capt. McMahon's 
work. The importance of the revenue settlement is so groat...that...we should not be jus- 
tified in adopting any measure which contains...the possible elements of hindrance. ... 

Allowing that both Captains Fitzroy and McMahon would work together most cordially, ... 

we know what casual accidental misundorstandings...will ariso between two distinct depart- 
ments, and...it will be far better to...allow Capt. McMahon to continue work under his own 
immediate superintendence?. 
© MeMahon did not think much of the topographical survey ; 
» Several important creeks and streams are left out in a map...lent me by Capt. Fitzroy, and 
acknowledged by him to be approximately correct. ... One of rny surveyors is sufficiently 
suggestive ; ‘It is all very well to fix the positions of the principal villages by the sun ond moon 
and the stars, but what use is it when a river as large as the Rangoon River is not included 2” 

The topographical survey has boen going on for some 8 or 9 years, and about a third only 

-.completed. The remaining 2/3rds have to be done over again. The cost of this amounts 
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to about Rs. 25 a square mile. The revenue survey under the Settlement Commissioner 
nearly accomplished as much st a cost of under Rs. 4 per square mile in 4 years, 
As might be expected, Fitzroy had a great deal to say in reply. l 

During season 1862-3 Fitzroy had three Evropean assistante, Montgomerie, 
Cooper, and Barnett, witb nine Indian or Karen surveyora. He was joined in 
March 1863, by Arthur Bagge of Bengal Engineers, and took him out for triangula- 
tion across the Arakan Yomas. "The triangles covered a distance of about 30 miles 
with sides of from two to six miles, and average triangular error 11", maximum 26”. 
The height of peak Sab-ba-pon 'l'aung, latitude 18? 30', was found to be 4,003 feet 
by mercury barometer and 4,261 by aneroid [ 69 ]. 

The hills...were everywhere covered with bamboo and tree jungle. They are totally 
uninhabited, and the deadliness of their atmosphere is proverbial. ... 

Stations were formed by cutting off the head of a well-grown tree, leaving the trimmed 
trunk 20 or 30 feet high. A bamboo platform was then constructed in such a way that it in 
no place touched the tree trunk, on the top of which the theodolite was placed. 

For signal an inverted cone of bamboo matting filled with stones was suspended from 
bamboo slats and centred over the mark, and red and white flags were also fixed. ... 

By this triongulation is obtained an initial point for the Arracan survey, whose relative 
position in reference to Rangoon is thus accurately determined? [ 195 ]. 


In September 1862, Fitzroy sent in his first }-inch sheet ; 

The execution is not what it ought to be, but the fact of it's having been accomplished dur- 
ing on almost incessant rain will form...a sufficient excuse. 

In the survey and construction I have had many difficulties to contend with. ... Ihave been 
compelled to graft my own on to the broken work of others. I have laboured throughout 
single-handed, and deprived of the confidence of the loca! Government. 

I have, however, always born in mind the advice given at the end of the Ist chapter of your 
book [ Manual of Surveying ] and have willed my way onward. To that book...I am almost 
entirely indebted for al) the knowledge of surveying that I have. ... The 2nd sheet, which will 
be much superior to the No. 1, I hope to have finished in about a month. ' 

There were so many corrections to be made that the map was referred back for 
action to Fitzroy who was now on a visit to Calcutta, and the map was then accepted 
for lithography?. 

It was not until August 1863, that the survey was placed under the full control 
of the Surveyor General, and in January 1864 Thuillier received Fitzroy’s first report 
which he found most confusing. In September 1864 he sent Government a full 
history of the survey. From 1853 an area of about 25,000 square miles had been 
surveyed on the }-inch scale at an average cost rate of nearly 16 rupces ; 

Had the operations been under proper professional control, the Government would, for 
such an outlay, have derived a good practical survey, even on the one-inch scale, with all the 
maps...brought up. .. The ground...work, is faulty in the extreme. The Superintendent... 
trusts to his work closing on paper, and on sucha small scale the most serious errors are not 


perceivable. ... The fault lies entirely with the Government for authorizing...operations of 
this nature being conducted for years by inexperienced officers, without any professional... 
instruction. ... Zeal, energy, money, and more valuable time, have...been expended without 


any commensurate return. 

During the years 1853 to 1859...much was done in the field which was not systematically 
or finally mapped at the time. ... Had the survey been under the control of this Department, 
8 second Beason's work would never have been allowed to proceed until the former one was 
both mapped and computed, or else rejected and done over again. ... 

The survey...has no pretensions to scientific accuracy owing to the very basis...being 
liable to large errors. It is...made up of mere routes and sketches, without any actual check, 
and liable to any amount of accumulated error. ... The Superintendent is, however, not res- 
ponsible for this. He...has had a very difficult country to deal with, and he had no means" 
of learning, devising, or executing any better system. ... 

. The survey as it stands must...be made to answer all present purposes, and, until the 
great triangulation of the Eastern Frontier [ 5, 33 ]...extends down to Rangoon and Cape Negrais 
we shall not have the means of testing the value of any of the positions‘, i 
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Thuillier blamed Fitzroy for having concealed the lamentable state of the work ; 

: His reporta...are absolutely unreliable. It should have been his first and honest duty to 
discriminate between what was good, and what was bad. ... It is preposterous that the Super- 
intendent of a survey should, after being five years in uncontrolled charge, continue to condemn 
the materials left by his predecessors, and stil make use of them aa it suits his purpose. 

The loca! Government and the Government of India have systematically been misled both 
as to the proper progress made, and as to the average cost of the work. ... The rates...are 
altogether chimerical, and only half the province has been finally mapped}. 

: On the Surveyor General's recommendation Fitzroy was removed from charge and 
Edgecome brought back to Rangoon to bring the survey to a speedy conclusion. 
In August 1865, Edgecome returned to Madras, where he completed the mapping 
with the assistance of Barnett and Cooper. Montgomerie was left to complete the 
last of the field work, and joined at Madras five months later. 

The last of the four }-inch sheets was lithographed at Calcutta in 1868?, whilst 
64 township maps followed on the one-inch scale?. 
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CHAPTER XIV 


TOPOGRAPHICAL SURVEYS: PUNJAB & NORTH-WEST 


Norrs-West HALAYA : Kangra, Kulu, & Spiti, 1847-51 — Chamba, 1851-2 
— Sutlej to the Ganges, 1852-4 — Pux3as: Hazara, 1847-9 — Rawalpindi & 
Jhelum, 1850-60 — PrzsHAwAR, 1649-58 — DERAJAT, 1855-60. 


HEN Du Vernet’s party was moved to the Punjab at the end of 1847 to take up 

M the principal triangles of the North-West Himalaya series along the foothills 
from Dehra Din to Attock, it was specially organized “to form a complete 
military map of the mountain area to the north, on scale of 2 miles to an inch "1, 

During his first two seasons, Du Vernet carried his principal triangles westward 
from Banog to beyond the Beis in spite of interruption by disturbances in Hosbiar- 
pur District [ 34-5; pls. 3,6]. Meanwhile his assistants filled in the topography 
—supplementing the principal stations by secondary and minor triangles—through 
the plains to Jullundur and into the hills through Nahan to Bilaspur [ 4-5, 118 P.. 
Special provision was made to.connect with Blagrave's revenue survey that was 
being extended into the hill districts of Kangra [7, 271-2]. . 

The cis-Sutlej area was well-known, but not so the country beyond, which had 
formed part of Ranjit Singh's kingdom. John Lawrence, Commissioner of the 
trans-Sutlej doab, gives the following account of bis charge [ pl. 16] ; 

Bilaspore, or the Khyloosi chiefship, lies on both sides of the Sutledge, and is under the 
control of Mr. Edwards who resides at Simlah. ... All the districts north of the Bias, with the 
exception of Bilaspore, from the Sutledge to the Ravi, as well &s Nadowri...eouth of the Bias, 
form the Kangra District. It comprises many large chiefships, such as Mandi, Sakeit, Mihal, 
Mori, Haripor, Chamba, in some of which the Rajahs exercise full internal sovereignty. 

All the lower range of hills from the Bias to the Sutledge, and that portion of the plains... 
included in & line drawn from one river to the other 10 miles south of Hoshiarpur, ... make 
up the Hoshiarpur District. ... The remainder of the doab forms the Jalandar District. ... The 
boundary between the Hoshiarpur and Jalandar districte is at present most irregular, but this 
will be remedied very soon, as the Revenue Survey has already passed over half the doab. 

The pergunnahs as they now stand, as well as their subdivisions or talookahs, are a perfect 
mass of confusion, and appear to have been formed with reference to the interests of the different 
parties who have from time to time held them. No trace of the old Mohamedan divisions of 
the country is now discernable’. 

The mountain area to be covered by Du Vernet’s party stretched from Garhwal 
to Chamba. The cis-Sutlej area, Garhwal, Jhaunsar, and the Simla States‘, had 
been surveyed by Hodgson and Herbert some thirty years before [ m, 29-44], 
whilst all that was known of the trans-Sutlej area came from the reconnaissance 
made by Cunningham and Broome in 1839 [1v, 269 ]. Now it was to be covered 
with an adequate network of minor triangulation carried out by experienced assis- 
tants of the Great Trigonometrical Survey and based on a main artery of the 
principal triangulation. The one drawback was that Du Vernet alone had any 
experience of planétable survey, and that had been on the undulating Deccan 
plateau, a very different proposition from the mighty Himalaya. 

For the second season’s work, 1848-9, he directed that 
Messrs. Keelan and Dyer...will commence...at Bilaspur. They will ascend the Butlej by 
Rampur to the British boundary near Shipki, and will thence...gain the sources of the river, 


1D Dn. 492 ( 58-71 ), SG. to Du Vernet, 12-647. — * James and Owen Mulboran, Blewitt, John Dyer, 
Pierce, & Burt ; M210.7 (29 ), Hoshiarpur Dist. & States, 13-7-49. * DDn. 606 ( 14 ), Lawrence to Du Vernet, 
29-9-48 *v. Punjab States Gaz. v1; Simla Hill States, pub. Lahore 1961. 


200 


Norru-West HIMALAYA : KAnora, KuLU & Srırı, 1847-51 201 


andif practicable pass on to the boundary on tho right bank of the Chapar, and the boundary 
stone between Lohul and Ladak called Phalong Dondee, and return to the plains by Tandi, 
the capital of Lohul. Mr. Mulheran with two other sub-assistant surveyors will also depart 
from Bilaspur with the same final destination. They will visit Mundee and Nadaon, and 
arrive at Tonda by the pass north of Sultanpoor. ... Two other sub-assistant gurveyors...will 
traverse the country north and west, ... and triangulate the Ravi, Sutlej, and Bias, to Ropur!. 
'. Henry Keelan, one of Everest's most promising assistants, had started out by 
the hill route from Mussoorie, and was working north from Simla when he became 
alarmed at the prospect of survey in the Upper Sutlej valley during the winter 
months, and at his own inexperience with the planetable [ 422-3] ; 

I commenced at...Banog, but not having had previous practice in this duty I found great 
difficulty in getting on with it. ... I arrived at the station of Bara Devi [ Du Vernet's station 
30 m. w. of Simla ] on the 9th instant, and began the triangulation as well as the plain-table 
survey, but have not succeeded this time either, and I attribute the failure to my being s beginner 
in this new duty, and to survey 80 difficult & country without previous practice. 

I shall proceed with the triangulation as far as I can with safety. I believed it impractio- 
able to proceed above Rampoor with trigonometrical operations during the winter season. The 
mountains...are already covered with snow and...I anticipate being stopped in the work for & 
considerable time. ... I willesteem it & favour if you will be good enough to employ me elsewhere. 
Though the Surveyor General was shocked at his lack of enterprise, Keelan was 
recalled from this unseasonable excursion, and employed on a secondary series 
from Rüpar westward along the Sutlej to its junction with the Beas, and then 
about 40 miles up that river. 

Mulheran ran a chain of minor triangles, the Beas-Chandra-Bhaga series, from 
the principal triangles in the plains northwards into Mandi, where one of his signals 
was unfortunately fixed on a mountain top held to be sacred [471]. He later 
ran a route survey from the Jumna along the foothills of Naban, sketching the 
Jaswan Din and the northern boundary of Hoshiárpur?. 

The Deputy Commissioner of Kangra described the hill areas of Kulu as being 
quite unsuitable for survey by Blagrave's revenue surveyors [ 271] ; 

There is a district belonging to zillah Kangra called Kooloo, ... 860 mountainous, and the 
hills so grand and stupendous that it is impossible to delineate them on native maps. Kooloo 
is divided into three pergunnahs, one Kooloo proper, which is the valley of the Beas up to its 
source. On either side of the river is flat land varying from four to six miles broad, and then 
rising up on either side...to altitudes of 13,000 feet. ` 

The 2nd pergunnah is Seoraj which Les between Koregurh on the Sutlej to the river Bess. 
This is also a fine mountainous country with hills bigher on the average than Simla. 

The 3rd pergunnah is Lahoul which is across the snowy range by the Rotung Pass. ... 
This is tableland like Tartary, with fine pasturage for sheep and plains of 10,000 feet, elevation, 
and hills above covered with snow. Lahoul borders on Ladak [ pls. 6, 16 ). ' 

Such is Kooloo. The country...is divided into ‘‘kothees"’, which is the same thing as the 
Ladown tappas, each tappa containing 200 or more hamlets. .. I have ordered boundary 
pillars to be set on the limits of each kothee up to the levels of cultivation and babitation. 
Jt is useless to carry on the boundary pillars beyond the haunte of men up among the snows. 
Such a country defies the native aumeen. ... These hills can be surveyed all the hot weather*. 

Mulheran with Johnson and Blewitt triangulated in advance, taking the Bawarna 
series northwards to Mandi, observing 70triangles and fixing the snow peaks on the 
Beas-Ravi watershed. The planetablers worked on the }-inch scale ; 

Your assistants should be instructed to fill in the details to the utmost extent the scale will 
allow, omitting no important place or considerable village. If it ia found impracticable to 
lay down every village, ... the smaller villages may be omitted, but...the value of the maps 
depends on their completeness 88 much as on their accuracy. 

I have adopted the }-inch scale as best suited for political and military purposes inasmuch 
aa it gives a better general view of the country than a larger map, and appears to me amply 
sufficient for so wild a country, but the cultivation cannot be accurately shewn. ... 

A country can be surveyed on the }-inch scale in one fourth the time that such a survey 
would occupy on a scale of one inch per mile. For these reasons I would recommend that the 


| DDn. 525 (25-7), to SG., 23-11-48. — *DDn. 526 ( 325), to Du Vernet, 15-11-48. GTS. Syn. 
vir(li—C). ^ *DDn. 528 ( 49 ), 23-3-49; AJ. Lxt, 293, Nov. 1958, Central Lahul ( 279-95 ). 
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remhining portions of Booket, Mundee, and Kuhloo be surveyed on the same scale as the 
southern portion! ``’ 

= Dyer and Talbot took up this j-inch survey during season 1849-50, paying 
special attention to the inter-state boundaries. They completed 1,800 square miles 
of Kangra, Mandi, and Nadaun.  Blewitt and Johnson also ran several route 
surveys along the foothills between Rüpar and Pathankot. Keelan was deputed to 
survey the Surveyor Generals route through the Punjab from Hoshiarpur to 
Peshawar [36]. There were other scattered planetable surveys, including the com- 
pletion of Keelan's Mussoorie-Simla work ; 

The upper mountain rond from Masuri to Simla has been surveyed with the plain-table, 
but the work about Simla is not complete, the further prosecution...having been prevented by 
some of the party getting into a dispute with the villagers...which involved the whole party 
in the proceedings of the law courts [ 471 F. 

At. the end of 1850, Du Vernet handed over the principal triangulation to Logan 
and concentrated his whole party on topographical work. He sent some of his 
assistants into the lower hills at the end of October, but kept the others back to 
&void the winter months in the higher hills ; 

Before the month of January my assistante that are to be employed in the high range of 
mountains will be most beneficially occupied in bringing up the Genera! Report. ... The partiee 
taking the field at the present time will return...on the Ist of June, but the parties...taking the 
field in January will not return to quarters until November 18513, 

He advised the Assistant Commissioner in Kangra that Mulheran 
will return this scason to complete the survey...west of the snowy range in the states of 
Kangra, Mundi, and Suket, and as the hot weather approaches he wil! ascend the mountains 
by the Bcas-Riki Pass to survey the valley [ of the upper Chenab ] beyond the range on which 
the principal towns of Tanda and Truoknath are situated, ... 

i myself, with a large party, will ascend the Sutlej by Rampur, and by Dankur in Kanawar 
pass through Spiti to the source of the Chandra River, and cross the mountains into Lahaul, 
entering the district at Chuhun Taleo, one of the sources of Chundra Baga‘ [ pls. 6, 16 }. 

In pursuance of this plan, Dyer, Johnson, and Suramers took the field in October 
1850, and by the end of April had surveyed about 4,600 square miles on the }-inch 
scale south of the snow range, covering the towns of Kangra, Nadaun, Hoshiarpur, 
and Nürpur, besides the stretch of the Sutlej valley between Bilaspur and Rampur. 
Dyer planetabled some 2,100 square miles covering Kasauli, Bilaspur, Rampur, 
and Simla “in a very satisfactory and talented style". After some weeks under 
instruction with Dyer, Johnson surveyed the vicinity, of Simla, the sources of the 
Giri, and the Chaur peak [ m1, pl. 5 J. 

Starting in March 1851, Mulheran extended the minor series northwards through 
Mandi to reach the Rohtang Pass in June. where he observed from a station at 
15,124 feet. He then followed down the Chandra River to its junction with the 
Bhaga, and up that river to reach the Bara Lacha Pass at the end of August [ rx, 
43-4) He then worked westward across the Chandra-Ràvi watershed and down 
the Ravi to close on the principal triangulation south of Chamba, many of his stations 
being over 17,000 feet. He fixed Sultanpur, Triloknath, Nürpur, and many snow 
peaks, and sketched 3,500 square miles by planetable [ pl. 6). 

Meanwhile Keelan started from a side of the principal triangulation and took 
another series of minor triangles up the Sutlej to its junction with the Spiti, then 
turned north-west up the Spiti to the Parang-la range, crossed to the upper Chandra 
and linked up with Mulheran at the Bara Lacha [ 234-5]. Several of his stations 
were over 18,000 feet, the highest being 18,400 [ pls. 6, 1o ]. 5 

Dyer, George Shelverton, and James Peyton completed about 5,000 square 
miles of planetable survey®. Peyton worked up the Sutlej and to Dankhar fort 
on the Spiti, crossing the Manirang Pass from the south [ ra, pl. 5 rev. ; v, pl. 10]; 

The camping ground called Sangdo is indicated by & piece of level ground on the crest of 
a high ridge surmounted by crags, and overhanging & precipitous ravine. Here we found a 


1DDn. 526 (19), 5G. to Do Vernet, 23-10-49 ; 462 (345), to Bd. of Admin. 2-10-49. 2DDn. 625 
(270), Du Vernet to 5G., 10-7-50. * DDn. 608 ( 25] ), to SG., 6-10-50. “ib. ( 23 ), 6-10-50. ’Total 
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few Tartars who were sitting round a large boiling pot of tea, and near them were a few goats 
and sheep, the only animals used for the transport of merchandise. They were on their way 
to Sungnam, and had crossed the Manirang pass from the Spiti side without much difficulty. ... 

A more frightful and desolate valley it is scarcely possible to imagine. As we approached 
the pass there was not a vestige of vegetation. ... Steep shingly slopes and rugged masses 
of barerock. There was one glacier in the main valley, and on it our camp was pitched. 

When we had gone about half-way to the summit, a mass of stones came flying over our 
heads from the rocks above. This was the advanced guard of a perfect storm of stones which 
descended with great clatter down the very edge of the glacier. ... The great rock now appear- 
ed as if broken into a series of pyramidical wedge-shaped masses ; at ita base was a round space 
free of snow where I put up the planetable, and was able to send rays to the peaks on the 
Parang-La Range at the north-western limit of the Spiti valley [234-5]. -.. 

We found the sun perfectly hot, although...scarcely a thousand feet below the line of per- 
petual snow. I had the curiosity to take out my thermometer and lay it down on the shingle 
where the sun's rays fell directly upon it. It almost instantly rose to 110°). 

Du Vernet describes the triangulation up the Sutlej gorge [ pl. 10]; 

The secondary triangulation.,.has been advanced to this place by Mr. Keelan, and on the 
mountain east of the village’, now covered with snow, there is a station. But the season is 
unfavourable for survey operations, and the continuance of snow on the hills overhanging the 
Sutledge is very embarrassing, reducing the sides of triangles to lengths of four or five miles, 
and greatly confining the breadth of the series and view of the upper mountain peaks. 

On the 22nd of March when at Narkunda on the mountain ridge running east from Shali 
I visited the station of Hatugarh [ m1, 37]. It is not more than 12,000 feet above the level of 
the sea, but the whole route was through snow three or four feet deep, and in many places I 
met...drifts fifteen feet deep. ... Nevertheless the work has progressed, both as regards trigono- 
metrical and detail operations, and the talent and steady perseverarice of my assistants will 
surmount all...obstacles?. 

Success depended much upon rapidity of execution. The great range of the Himalaya 
had to be crossed and turned, ... and the detail survey of a frozen region to be effected in a 
limited time. The banks of the Sutledj are extremely precipitous, and from Rampur to Sarhan 
and Chini operations were much impeded by snow...so that it was difficult to select project- 
ing rocks on which staves could be placed. ... The range once passed, uninterrupted serene 
weather and cloudless skies permitted the successful completion of the survey. 

The grand chain east of Chini presents wastes of perpetual snow of great elevation and 
extent, and the lower groundsonly, for about one thousand feet above the river, are habitable. 
It is on these between Chini and Sunam that the veges are met from which Simlah is 
supplied with grapes. ... 

The entrance to the Spiti valley is very narrow, and the ground to the north-east much 
restricted for triangulation [ u1, 41-3; pl. 5 reverse]. ... The only track in Spiti follows the 
course of the river in a narrow valley. ... Above Dankar the...country...on the right bank is 
more open. ... . 

The entire space between the Chandra and Bhage rivers is one unbroken waste of snow- 
capped ridges and glaciers that never melt, and from the Bara Lacha to Tandi the left bank of 
the Bhaga is limited by precipices, and also the ground on the left bank to Triloknath, but the 
opposite side is inhabited, and provisions are procurable in Lahoul that failed in Spiti. ... 

The triangles...are not symmetrical, ... which the impracticable nature of the country... 
rendered unavoidable. Barometrical and thermometrical observations huve been made at 

.v&rious points to determine the heights of places situated in vallies. ... 

l Bridges consist of two trees laid across a river on corbels formed of trunks of trees, or 
hawsers of plaited sticks, or single ropes of loose cords on which the traveller is dragged across 
the stream lashed to a running tackle attached to a collar formed of a pronged stick. ... 

In many cases stations 18,000 feet above the...sea have been ascended, whilst it was difficult 
to breathe in & recumbent position at the height of 12,000 feet. ... Though the climate of the 
vallies is temperate, that at the tops of the mountains is severe in the extreme, and...after 
toiling up a hill through melting snow the surveyor had to stand for hours with the thermo- 
meter at or below freezing point‘. 

. Du Vernet asked for special acknowledgement of Keelan's work. His stations 
between Rampur and Chini ran from 12 to 14,000 feet above the sea, and very 
much higher between Chini and the Bara Lacha ; 


1GTS. Syn., vn, Peyton's narrative (lviii —C ). — *Siroon, 12 m. of Rampur. *DDn. 606 (106), 
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The difficulty nttending communications of all kinds. ... The helplonsness of men from the 
plains, and even of the inhabitants of the country, upon hills of 17,800 fect such as that at 
the station of Lakhma near Shipki visited by Mr. Keolan, ... some men bleeding at the nose, 
and othors overcome by giddiness and torpor, being incapable of any exertion’. The severity 
of wenther at Buch great elevations and the difficulty of ascending them through melting 
snow, when at 14,000 feet the body appears too heavy to drag along on even ground, and it iz 
difficult to broathe. ... The terrific precipices to be passed on most infirm footing ; torrente 
crossed on ropes and suspension or wooden bridges of frail construction and dangerous emin- 
ence. The risk of life and limb. . 

The highest peak of Nipaul is cited at 27,700 feet, but we have here s series of minor tri- 
angles 140 miles in length, ... the stations of which are from 14 to 19,300 feet above the...sea. 
Buch an operation has never before been undertaken, and its successful termination...establishes 
for him a reputation as a surveyor of zeal, talent, and untiring perseverance’. 

The Surveyor General did not expect a high order of accuracy, and was quite 
satisfied that the surveyors had selected the best possible stations under “the 
appalling physical difficulties”, but, to check accumulation of error along these Jong 
lines of small triangles, he suggested a number of astronomical observations [ 98, 286 ]. 
Even though these might be affected by “disturbed attractions" they would be 
interesting as throwing light on this “intriguing problem” [ 132 ]. 

Progress was eagerly watched by the Commisioner?; 

J look forward with great joy and exultation to the prospect of...obtaining a complete map 
of this division. How soon do you think it will be in your power to supply me with it? Or 
at all events with the results of last year's work in Mandi and Kulu ?* 

Du Vernet was not a magician ; 

The Commissioner appears to have forgotten that there are two parallel valleys in Lahaul 
and to have overlooked the distance of that place from the Sutledge, and to have altogether 
over-rated the great powers of the Trigonometrical Survey. Before copies of my plans can 
be had, the fair sections on the half-inch scale must be drawn, and I hope the Commissioner 
will be content to receive copies from Captain Thuillier. That officer will combine them with 
the Revenue Survey's excellent maps of Collectorates. ... It will require another season to finish 
my detail operations®. 


CHAMBA, 1851-2 


By October 1851, Mulheran had worked down the Chandra-Bhàga from Lahul 
to Chamba, and reported direct to the Surveyor General that 
the ground...is exceedingly difficult, but having become used to precipitous falls I am not so 
nervous as when I first commenced. I have finished 3,500 square miles of detail in addition 
to the triangulation, 224 miles in length, and should have liked very much to have finished all 
the low ground east and south of Chamba, but [ have ]...received orders to return. . 

A portion of the Pangah purgunnah in Chamba is very difficult, particularly the line for 
about 18 miles along the Chandra-Bhaga. The triangulation, however, if carried over the 
range north of Triloknath will...be as feasable and as safe as that already finished$. 

Du Vernet had himself reconnoitred westward into Chamba, and reported that 
the impracticable nature of the country on the banks of the Chandra-Bhaga between Triloknath 
and Sauch, the capital of the Pangai Taluk, rendered it impossible to conduct the triangulation 
in the direction of the river. In fact it was found that there was no path by which men could 
carry loads, and to reconnoitre the country I tvok...a north-easterly course and, ascending 
the Meyer River, crossed the Gurdar mountain by & very dangerous path and gained the 
Pangai valley ( 206; pl. 6, x1 J. 

The country north and south of the Gudar, also the country east and west of the Bude 
range forming the western bank of the Chandra-Bhaga, cannot be triangulated...except as 
regards the determination of certain identical mountain pesks of both surveys, and—whilst 
the detail operations and triangulation of Chamba below the ghots may be effected with almost 
the same ease as the country about Nag Tiba and Masuri, except as regards the parts immediately 


! Du Vernet lista 12 stations between 17,343 and Kamalang, 19,424 ft. * DDa. 606 ( 137 ), Du Vernet 
to SG., 2-3-52 ; cf. visit to Spiti, Dr. James Gerard 1823 [ r1, 44; 1v, 444). * Donald Friell McLeod ( 1810- 
72); cs. 1v, 486 ]; Comnr., trans.Sutlej, from April 1819. *DDn. 607 ( 41), sG; 21-5—51. * DDn. 
608 ( 149 ), Du Vernet to SG., June 1851. * DDn..606 ( 119), 25-10-51. 
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UPPER SUTLEJ 


Part of quarterinch degree sheet No. 9 drawn from half-inch . sin HE 
survey carried out by the North West | HomMays Forty “under. James. á PNA E AE ETE. 
Du Vernet, 1851-4. . ` "NER Ms 
A notable chain of iani" was run s durihe 185) b Henry Keslan ^ ^ 
from Kasauli near Kalka, up the.Sutlej to the Spiti junction, up the 
Spiti, and over to the Bara Lacha Pass on the road to Ladák.. f 
In 1854, after two failures, Mulheran, Shelverton, and Johnson oa 
took triangulation southwards up the Baspa valley and over the Great + 
Himalaya to make connection with their. work in the Dpper ‘Ganges 7 un Us 
valley to the south. d it E 
Planetabling on the half-inch scale was entrusted to Geo. sheeran. = 
and James Peyton, and the latter gives a vivid description of his . 
crossing of the Manirang ‘Pass into Spiti, which both Herbert and R er 
Gerard had crossed in 1819 and 1821 [ m : 41-3; pl. 5}. PA 
i The fourteen quarter-inch degree sheets of this survey  etivichod f ; IR E 
: : t irem Garhwàl on the east to Chamba on the west [ pls. 6, 11 ], and were -.- E ` E 
$ f ` `“ drawn at Dehra Din during 1854. Outline by W. H: Scott, hilla by vc D E 
Us l Peyton, and hend-printing by Sheikh Ghulam Khadar. ; 
They were reproduced by colour lithography at the Surveyor 
General's office at Calcutta under charge of H. M. Smith, and were 
awarded a medal at the Paris Exhibition of 1863. | 
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below the great range—the Pangai taluk presente obstacles that will be found almost, if not 
altogether, insurmountable. ... : 

At Triloknath I ascertained the great extent of Chamba above the ghats, and that the 
boundary extended northerly to Darwas on the Chandra-Bhaga, ... and easterly to the great 
snowy range which runs parallel to the river at distances of from twenty to thirty miles. ... 

, Detail operations in Spiti vil! be completed this season, and in fact all detail work within 
the Kangra District, and...the triangulation of Chamba below the ghats being effected, I shall 
be better able to judge of the practicability of conducting operations in Pangai. ... There 
remains...in Chamba sufficient to occupy one triangulator and two detail surveyors for a season}, 

The Surveyor General deprecated this pessimism ; E 

I am not aware whether Mr. Mulheran has been able to complete the Pangai pergunnah 
in Chamba which Mr. McLeod wished to be included. ... The difficulties are described to be 
great, but, as Napoleon argued in the case of Marshal Macdonald’s operations in the Alps, 
where a goat can go, a man can go, and where a man can go, a soldier can carry his musket. 

With such high authority...there is every reason to conclude that a surveyor would be 
able to operate with a smal) 5-inch theodolite anda planetable. At any rate nothing is im- 
possible which has not been tried [ t-page ], and I trust Mr. Mulheran will have succeeded?. 

To speed the survey Du Vernet suggested that Dyer should complete detail survey 
“below the ghats” and Peyton that "above the gbats", leaving Mulheran to con- 
fine himself to the triangulation ; 

I do not propose that he should have anything to do with taking up detail, being thorough- 
ly convinced that the detail! requires the whole undivided attention and best energies of a 
surveyor and that it is impossible for a man to do justice to plain-table work when hampered 
with triangulation, and vice versa. 

He thought that the area below the ghàts would be finished by the end of June 
1852, and that above the ghats by “some time in September and October". He 
recommended that the map be drawn in half.degree sections?. The Surveyor 
General agreed that smaller ficld-sections would allow more room for the plotting 
of exterior points, but did not like the distribution of work ; 

It is & great advantage when practicable to employ surveyors on the localities they are 
best acquainted with. ... Mr. Mulheran is the most suitable persons for completing the survey 
of Chamba, above and below the ghats. This tract is contiguous to his past season's opera- 
tions. ... Mr. Dyer being familiar with the hill country east of the Sutlej over which he has in 
fact chosen the preliminary stations, it would...be a great loss to remove him from a locality 
with which he is so well acquainted. ... 

As a general principle, no doubt, there are advantages in division of labour with regard 
to triangulation and plain-tabling. ... Last season Mr. Mulheran had an immensely extended 
field to survey ; ... division of labour would have been most advantageous, ... but now, whou 
it is only proposed to extend the survey over a small rugged tract, it appears to me that there 
is hardly sufficient scope for the employment of two persons‘. 

Mulheran was accordingly left alone during the summer of 1852 to carry out 
the triangulation and topography of the Chandra-Bhaga valley which forms the northern 
division of Chamba known as Pangai. .. Pangai is bounded on the north by the Zanskar 
showy range in Ladakh®, by the district of Kishtwar in Kashmir on the west, and by Lahul 
and Chamba proper on the east and south. 

The two streams, Chandra and Bhaga, rising in the Baralacha Pass unite at Tandi, from 
whence under the name of Chandra-Bhaga the river flows westward, ... entering Kashmir 
territory west of the Sachi Pass [ pls. 6, 11 jf. 

He commenced triangulation on 26th April at a principal station, height 2,785, 
on the bank of the Ravi some 10 miles north of Pathankot, and reached the 
Sachi Pass by 27th June. The higher summits on this range which runs south 
of the Chandra-Bhaga rise to 17 and 18,000 feet [ pl. 11 ] and he had taken 
the precaution...to intersect all the snowy peaks likely to serve as pointe in crossing the range. 
I then returned south-west in the direction of Kairi to complete the planetable sketch of the 
tract bounding Bisoli. I observed from Raonair all the snow peaks intersected from Randhar, 
particularly noticing the point to be occupied above Sanchi in crossing the range. From 


7DDn. 608 (19), to SG., 249-61. *DDn. 591 (138), SG. to Du Vernet, 7-11-51. *DDn. 606 
(122), to SG., 20-12-51. — *DDa. 591 (52), 9-1-52. *on modern maps Zànskár Range lies north of 
Great Himalaya Range, which latter bounds Paéngi from Ladakh; v. Burrard & Hayden, frpce. ; chart xvi, fig.2; 
Mason, figs. 3, 4: 1/2 m. SA Ser. Kashmir. ‘then becoming the Cbenáb R., OTS. Syn., vu ( 1xii—C ). 
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Raonnir I proceeded to the Daderwa Pass, and efter completing the sketch of the western 
boundary of Chamba returned to Himgir. . 

‘ From Tisa there are two routes to the ‘Chaini Pass, that known as the ‘Raj Rasta’ runs 
over some broken ground above the left bank of the river, ...in moving across which my 
foot slipped, and I was precipitated over a rock and very soverely shaken, from the effeota 
of which I suffered for a considerable time. ... c 

I reached the Sachi saddle..on the evening of the 3rd day, and after EE the most 
sheltered snow-bed to pass the night, proceeded...to cut a path to the hill, ... which after much 
toil and distress I reached &t noon the following day, but owing to unfavourable weather was 
unable to obtain a sight of either Rundhar or Raonair. .. 

. Shortly before sunset I obtained two intersections to Himgir. I retired for the night to 
the shelter of the inner fly of my shouldari!, already occupied by most of the people who had 
accompanied me. The following morning I was too unwell to stand without support, and 
could not, bad the weather been favourable, have moved round the instrument, which...was 
within 3 feet of a precipice 2,000 feet deep. 

. He abandoned this station and worked towards the north ; 
The day after my arrival at Sanch I visited the station on the snowy spur above 
Bataor [ pl. 11], near which I was detained 9 days by unfavourable weather accompanied 
' occasionally by sleet and snow, during the whole of which time fuel was procured from...several 
thousand feet below the station, and in quantities quite insufficient for the...people, protected 
only by a blanket and such cover as projecting rocks and two darries? afforded them. 

Although I had failed...to determine the positions of the great peaks in the Zanskar Range, 
the weather was so unpromising, and the men so dissatisfied with what they .had already under- 
gone, that I considered it prudent to leave unfinished what remained. 

At Bataor I was detained 3 days by rain, but as I was suffering from an attack of blood 
piles and had run short of provisions, the detention was far from unpleasant. ... From Bataor I 
marched to the bottom of the glacier under Gurdhar, and after a further detention of 2 days 
moved on towards the pass. ... Whilst seated on the ridge watching the approach of the in- 
strument, one of the hill porters lost his footing while moving across a ledge 8 inches wide, and 
was for a time suspended by the pole attached to the instrument box he was carrying. For 
several moments I was afraid that man and box would have rolled over the precipice, but pro- 
vioentially the loading men with the tug rope retained their hold until assistanc- was afforded. 

After waiting 2 hours on the ridge to collect stragglers, I proceeded along the edge of an 
old glacier to a spot free from snow, taking as much wood as I could carry from the supply 
€ollected near the pass. Early next morning I proceeded to the station which I reached a 
little before 12. The weather being unusually favourable I completed...after 3 p-m., and 
returned to my tent at sunset, most of the people, however, suffering from inflamed eyes caused 
by the reflection from the snow, for which a little honey, recommended to me by the Tartar 
guides, I found an excellent remedy [ 207, 223]. 

Having completed the survey of Pangi Mulheran worked his triangulation 
south-east-ward through Triloknüth to Bangahal, and thence 
marched via Mandi, Balaspur, Dagshai, and Nahan, to Dehra, which place I reached on the 
15th November after an absence of 8 months during which I completed 2,700 square miles 
of planetable detail in addition to about 1,072 square miles of triangulation, at an average 
cost of Rs. 1-2 per square mile’. ; 


SuTLEJ TO THE GANGES, 1852-4 


In November 1851, survey was resumed between the Sutlej and the Ganges 
in the lower hills where work was possible during the winter months. Dyer triangu- 
lated the Simla Hills, whilst Summers took up the }-inch planetable survey of 
the hills north of Rüpar and Kalka which had previously been sketched on the 
}-inch scale. During the summer months Keelan carried a series of secondary 
triangles eastward from Banog to cross the Bbagirathi into Tehri-Garhwal. Peyton 
planetabled across the basin of the Tons and the hills of Jhaunsar Bawar, or Chak- 
rata, east of the Chaur [ m, 31-2 ; pl. 5 J, covering 
the higher portion of the ridge north of Deoban, far beyond the limit of trees and track of 


1 shuldari = two-pole tent. 3 dari = ootton rug. *J)Dn. 593 (321 ), Mulheran to &G., 114-53, 
IO Cat, (257), 4 sheets, 2 m. to incb. 


Plate ll 


North-East CHAMBA 


Slightly reduced from north-east sheet of CHAMBA 
TERRITORY, compiled on half-inch scale from original field- 
sections surveyed 1851-2 by James Mulheran of the North- 
West Himalaya party under Major Du Vernet [ ch. AXE 
Photo-zincographed Dehra Dün, March 1872. 


Covers part of PàxcGi and Cuampa LànuL falling in 
sheets 18 and 19 of plate 6 of this volume, which correspond 
with modern degree sheets 52 D and C ; Chamba city lies some 
20 miles to south-west. 
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touriste. The view of the snows at the head of the Jumna and Tons valleys, and of the terminal 
peaks defining the southern limit of the Sutlej valley, is very fine from all prominent pointa on 
tbe Deoban range, ... especially from Kidarkanta station, 12,512 feet [ut, pl. 5; v, 81]. 

Chaur Peak, 11,966 feet above the sea, "stands up above the surrounding 
ranges like a huge beacon ”, visible from Simla on the west and from Dehra on the 
east, and snow-capped to the end of June. No point within sixty miles approaches 
within 1,500 of its height [1v, 435; v, 137 ]. 

Shelverton surveyed the upper Jumna and sketched the southern face of the 
great range from Banderpünch to the Bhagirathi watershed. 

By the end of 1852, there remained only the valley of the Dün and the Sivwàalik 
range, and the valley and headwaters of the Bhagirathi. The opportunity was 
taken to transfer Du Vernet to charge of the Assam Longitudinal series of principal 
triangles [ 29, 393] leaving Mulheran in charge of the Himàlaya survey, with Dyer, 
Peyton and Shelverton to assist. During the cold weather of 1852-3, Shelverton 
and Peyton ran a series of triangles along the Siwaliks from Hardway to close on 
the ridge west of Banog. Peyton records that 
at the time the survey was made, tigers and wild elephants were common in all the foresta 
covering the Siwaliks. When Mr. Peyton was camped about 4 miles below the head of the 
Motichur Rau, near a cluster of huta, the woodcutters occupying them were afraid to move 
a hundred yards after sunset on account of the tigers. The district is not so wild now, sports- 
men, forest rangers, and cattle having routed the quiet of the primaval woods!. 

During the summer of 1853, Dyer extended planetable survey over Tehri- 
Garhwal north-east of Mussoorie, and then triangulated up the Bhigirathi, but 
failed to carry through the Gangotri gorge. After the rains another attempt was 
made to connect with the triangulation of the Upper Sutlej, Mulheran working from | 
the south and Dyer and Shelverton from the north, but heavy snow defeated them. 
Shelverton describes his brave attempt from the north ; 

I reached Lanchichi in the Buspa valley [ m, pl. 5; v, pl. 10] on 30th September, ven- 
turing...along an unfrequented path, the steep ascents and descente of which lay along the most 
foarful precipices. The station was a very favourable one for work. I measured angles to- 
seven peaks, most of which I thought would be visible from Themso. 

I arrived under Themso on the 4th October when the expected storm burst and snow fell 
unremittingly for four days. I had chosen Runang Ghat for my encamping ground, an eleva- 
tion of 14,000 feet ; my tents were all but buried in snow, and in this uncomfortable situation 
I was obliged to remain till the 10th, when I took advantage of & break...and attempted to 
force my way to the staff. I had hardly accomplished half the distance when the whole hill 
was enveloped in mist, and we were compelled to retrace our steps. The men...suffered severely, 
and the snow affected my eyes to such an extent that I was perfectly blind for two days, and 
experienced excruciating pain [ 223 ]. 

On the 14th I made a second attempt, and succeeded in reaching the staff after toiling over 
soft snow and a difficult ascent of six miles, but not before the clouds had again shut out all 
the paaks that I had seen from Lanchichi m.s. I...uncovered the station mark and set up my 
theodolite, ... but I soon found that I could not remain any time on the hill with safety. A 
high, cold, cutting wind had set in...and was blowing the fresh snow sharp against our faces. 
.. My fingers were numbed. ... I could not level my instrument. My men were complaining 
bitterly, most of them positively crying, and as there was not the slightest chance of finishing 
the observation of my angles, I hastened down to my encampment, ... giving up...all hope of 
triangulating the Nisang and Khun valleys. The whole party...was again snow-struck, and 
two of the men frostbitten, one so very severely that...he will be crippled for life. I left 
Bangla on the Baapa...the 21st of October 18537. 

Mulheran's work from the south had been equally disappointing ; 

I was obliged to retire from the Nela Pass in October, the heavy falla of snow on the 5th, 
6th,. 5th, and 8th of that month rendering the route across the fissures of the great glacier 
on the northern face of the ridge extremely unsafe, if not impracticable, for either men or 
sheep. Messrs. Shelverton and Dyer, who had entered Kanawar in September and commenced 
the survey of the Bsrpa and Charang valleys, were also obliged to retire, the flagmen in advance 
being unable to occupy the pointa required? [pl. ro ]. 


GTS. Syn., vn (l1xii-iv—C ). ` 'DD». 606 (96-103, 165), Sbolverton to Mulheran, 25-10—53. 
* D». 609 ( 177 ), Mulheran to SG., 11-11-54; Kaniw&r, upper pargana of Bashahr State [ m, 40-3; pl. 5]. . 
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Mulheran and Shelverton spent the cold weather 1853-4 on the Chach base-line, 
Dyer being transferred to Robinson’s party, and in the spring Mulheran brought 
Johnson back to complete the connection from the north. They marched up the 
Butlej valley during March, and broke into two parties at Chini; 

From Chini I detached Mr. Johnson to triangulate the Baspa valley, proceeding myself 
towards the Rishi, Ninang, and Charang valleys, previous to entering which I visited the sta- 
tions of Themso...and Lanchichi, and intersected all peaks visible, ...in addition to...pointa... 
for basing the planetable detail. ... The Gangtang, Kubrang, Sholarang passes were either 
crossed...or sketchod from pointe commanding an uninterrupted view. ... 

Previous to Mr. Johnson’s visiting Khurgu and Mahlale, I proceeded from Makun with 
20 maunds of atta and other supplios towards the Jhela Kanta Pass, intending to furnish a 
sketch of the entire tract east of that pass, but, ... the Tartars had received intimation of my 
approach, and had expressed strong objections to my making & survey of any part of their 
territory. I considered it prudent to return without finishing what was required. 

On the 13th of May Johnson commenced at Rakchora of [ Keelan's } Sutlej..series. Tri- 
angulation was pushed...through the centre of the Baspa valley—one station 18,338 feet, 
another 18,683 feet—...The Nela station [ 19,086 ] ie on a pyramid...of broken masses of white 
granite forming the apex of the mountain above the pass. This was the peak that for two 
seasons challenged the mountain climbers of the... Himalaya series. On the 22nd June it was 
ascended by Mr. Johnson, and his observations from the summit realized the results desired. 
... Johnson descended into the Bhagirathi valley [ and] observ ed from the stations of Mahla 
and Khargu of [ Dyer's ] Bhagirathi eeries!. 

Thus was the field work of the topographical party ur the North-West Himalaya 
survey brought to a close. Computations and mapping were completed at Dehra 
Din, after which Mulberan was transferred to charge of the Hyderabad survey. 
In April 1855, Johnson marched the party from Dehra Din to place it under the 
charge of Montgomerie to start the survey of Kashmir [ 221-2 J. 

The narrative of the magnificent work of these seven years was written up in 
worthy style by James Peyton?*. The survey was reduced and mapped on the 
}-inch scale in 14 degree sheets lying between parallels 30? and 33°5’, and between 
meridians 75° and 79° 10'—the Jammu border on the west to Hardwür on the east. 
These were lithographed in colours at Calcutta in 1860 [ 318-9, 330-1; pl. 6 n. P. 
Mulheran’s survey of Upper Chamba was photo-zincographed in colours at 


Dehra Din in 1872 [ pl. 11 Jt. 


PunsasB: HAZARA, 1847-9 


The district of Hazara lies to the west of Kashmir and runs from the Kagan 
valley on the north to Haripur on the south. In 1846, after the lst Sikh war, it was 
assigned to Gulab Singh with Kashmir, but passed to the British in 1847 in exchange 
for land near Jammu [220]. James Abbott, a former revenue surveyor -[ tv, 
416-7 ], held charge from 1847 to 1853. leaving his name to the headquarters station, 
Abbottabad [ 187, pls. 5, 16 J. 

In 1847 Abbott was Commissioner for settlement of the south boundary, having 

Daniel Robinson and Ralph Young assurveyors. In August Robinson was appoint- 
ed to make a "military survey " of whole district5. An ample staff was sanctioned 
—two European assistants [ 423 ]t—three Indian surveyors—50 khalasis. Instruments 
were & difficulty, but a 4-inch theodolite was procured from the magnetic observa- 
tory at Simla [ rv, 118-9 ] and, writes Robinson, 
Y..procured from England at my own expense a 6.inch theodolite with two telescopes, by 
Jones. ... The standard steel chains did not arrive until long after I had measured my base, 
and the 6-inoh theodolite and artificial horizon only in time to fall into the hands of the Door- 
anees’, who plundered our baggage and all instruments except one 4-inch theodolite, two 
telescopes and two prismatic compasses in February 1849. ... 


1DDn. 609 (177), Mulberan to 5G. 11-11-54 ; also reports for 1853-4 & 1854-5; DDn. 443 (15), 549 
(159). * GTS. Syn., vo (1-Ixxiü—C ). * JO Cat. (239); xn10. 6 (28-41); OR. Topo., 1859-62 (19). 
410 Cat. (227); xn10. Misc. [ 162 ]. "oo. ao., 12-8-47. * W. Llyod. resd. within one month—-Jamoe 
Boott Ingram, b. Bareilly, 15—5-29, son of Capt. 3. w. Ingram ( 1794-1836 ), Ben. Inf. 1! Afghan. 
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We marched from Wazirabsd on the 20th of October...via... Hasan Abdal. ... We made 
routs surveys of the country right and left of the road. They...were the only mapa that 
could be depended upon when that country became the seat of war in 1848-9. 

From Hasan Abdal we marched to the level plain of Chuch [42; pl 7] to measure 
“a base-line. ... As the standard chains had not arrived, and there seemed to be no chance of 
their arriving for many months, I was obliged to use common Gunter’s chains, and two ten- 
feet deal] rods compared with a 2-foot Gunter's brasa scale. 

~ After measuring the base, just over 5 miles long, they commenced triangulation 
in January 1848. On the outbreak of the 2nd Sikh war in May : 
all officers on detached duty were called in to military stations. ... We...were ordered to join 
Major J. Abbott at Huripoor, and from that time until the conclusion of April 1849 we were 
employed on other and military duties. When I discontinued surveying in May 1848, I had 
done but a small portion of the triangulation and sketching of eastern Hazara, and when I 
returned in April 1849 I was ordered by Colonel Napier! to do all that I could before the com- 
mencement of the hot weather, and then...to return to Lahore. ... ` 

Being extremely anxious to complete Hazara...I remained in the field throughout the 
rainy season, when I marched to Lahore. ... Y was shortly after attacked with rheumstism 
which confined me to my bed from 18th November to the middle of February. ... [I ] could 
not complete the map till the end of May 1850, when it was at once sent to the Board of Admin- 
istration at Lahore. They kept it for nearly a twelvemonth, and it was then sent to the 
Deputy Surveyor General at Calcutta, who sent it back to me again last year [ 1853 ] that I 
might recompile it on...the Great Trigonometrical Survey?. 

According to the Surveyor General’s account, 

Lieutenant Robinson's early labours exhibited considerable talent and enterprise, but 
being badly equipped with instruments, inexperienced in extensive survey operations, and 
left to his own resources, he bad much to learn, and a good deal to unlearn. Nevertheless as 
he possessed energy and a great taste for drawing ground, which is a rare talent, I considered 
him an acquisition to my Department’. 

In September 1853, after Robinson had made good progress on the survey of 
Rawalpindi District under the orders of the Surveyor General, his original sketch 
of Hazara, scale 2 miles to an inch, was returned to him for revision and adjust- 
ment to Logan’s triangles [36-7]. The south-east corner of Hazira which had 
been transferred to Rawalpindi was now properly triangulated and surveyed on the 
one-inch scale [ 210 ]*. The distant country of Kagan was added to the map; 

Circumstance did not admit of my visiting the wild country of Kaghan in 1848-9. Since 
then that valley is much quieter, and Lieut. Peter Lumsden, D.4.Q.M.G., was last year able 
to make a reconnaissance to the head of the valley, and from the...mountains overlooking 
Chelaa he obtained & view of the country on the Indus...which no European had ever before 
seen. ... The revised map...hes been projected on the basis of the Great Trigonometricat 
Survey. ... Five triangles were observed by Mr. Assistant Carty and myself with two 
twelve-inch theodolites, which...embraced all the most important of my old stations. 

So urgent, however, was the local demand that 50 “preliminary” copies were 
lithographed at Calcutta before adjustment to the trigonometrical survey’. 


RAWALPINDI & JHELUM, 1850-60 


At the end of 1849, the Board of Administration at Lahore [ 272 n.3 ] asked that 
Robinson should extend survey through Rawalpindi southwards and westwards to 
cover the whole trans-Indus area under British administration as far south as 
Mithankot. Forsuch an extended survey they asked that he should be placed under 
the orders of the Surveyor General, to whom they wrote ; 

-— As Hazara and most of the country down to the Salt Range has been surveyed, and as 
Lieutenant Walker...has done most of the Peshawar District, the Board would like to see 
Lieutenant Robinson engaged upon the completion of the survey down to the Salt Range, 


!Robt., let Baron of Magdala (1810-90); Ben. Engrs.; Civ. Engr. Lahore, 1849-56; DN B. ; DIB. 
*DDn. 633 (1-12), Report. 1-12-55. — * DDn. 649 (63), to Mil. Dept., 19-90-53. — *Svy. by John Dyer, 
wRIO. Misc., 260-58. *DDn. 533 (9-10 ) ; 580 ( 172), Jan. 1854; Map, 4 shoots, ZO Cal. ( 249) with 
Report, 1-12—55 ; mato. 5 (17 ), Misc., 18-0—55 ; 2 m = l inch. * DD». 624 (106 ), 54-56; cf. DDn. 459 
(2), w. x. Hodson offers to pay cost of ms, oopy, 24-12-52. 
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TOTE ite hills, and then to cross the Indus at Kalabagh and work over to Bunnoo, and 
«down the Indus and Derajat to Mithunkote. ... Kohat, the only dangerous quarter, will be 
..taken up by Lieutenant Walker a year or two hence when affaira are more settled [ 216 }. 

Lieutenant Robinson has no assistant surveyor, but the Board hope that he will be far- 
nished with at loast two or three assistante, ... and with good instruments. ... The Board 
would further be obliged by...& chain of triangles run across the Baree Doab to verify their 
Burveys...under the Civil Engineer!, ... and the revenue surveys about to begin [ 272 J. 

Robinson was thereupon transferred to the Surveyor General's orders in July 
1850, and a new party raised with Talbot from the Himalaya party and Joseph 
James and Platte newly recruited [423]. Their first task was to survey the 
boundary between Maharaja Gulab Singh's Jammu territory and the British dis- 
tricts west of the Ravi River [ pls. 1, 16]; 

Mr. Logan’s great triangulation occupied the same line of country, so that Lieut. Robinson's 
operations proceeded in connection therewith, and he had an opportunity of learning geodetical 
duties. ... The postponement of the survey of the Salt Range was advantageous, as it enabled 
the o.r. Survey to furnish...a good basis by which...greater...efficiency has been secured’. 

Robinson left Dehra Dün with Logan on 7th October 1850 [ 36], and started work 
on à minor series breaking out from the principal triangles, whilst his assistants 
ran a traverse line along the actual boundary from the neighbourhood of Pathün- 
kot. Though Platts was down with fever most of the season and James had the 
misfortune to break his collarbone, work was brought to the Jhelum xR. by 17th May 
and the party returned to Dehra on 8th June. 

The southern boundary of the Jamoo territory from the revenue survey triple-junction 
pillar at Madhoopoor near Shoojanpoor on the Ravi to the fort of Mangla at the point where 
the river Jhilam debouches from the mountains [ pl. 12 ] is defined by a series of boundary 
pillars of pukka masonry from 6 to 9 feet high. ... 

Half of these pillars were built by Maharaja Goolab Singh and half by the Lahore Durbar, ... 
the whole number...being about 2000 in a distance of about 260 miles of tortuous boundary, 
or 160 miles as the crow flies. Whenever a portion of a river defines the boundary an extra 
large pillar...is placed at the point where the boundary line reaches the river. ... 

This traverse, 260 miles in length, was checked throughout by secondary pointe from my 
triangulation ( made with the 12-inch theodolite ), having sides from six to twenty miles in 
length, and this triangulation was checked again by...the North West Hill series, from a side 
of which it emanated and upon a side of which it closed? [ 36-7]. 

During season 1851-2 Robinson started survey of the area between the Jhelum 
and Indus rivers, overlapping the southern limits of his Hazara survey to the north ; 

Having ascertained [ writes Waugh ] that the skirts of the Lieutenant's former military 
survey of Hazara which overlapped part of Jhelum and Rawalpindi was...mere sketch work, 
unfit for incorporation with the Atlas [ 214 ], I considered it expedient...to extend the under- 
taking over the whole of the Rawalpindee and Jhelum districts so as to produce a final and 
complete survey of those rugged tracts, so important in a military, political, and geological 
point of view, and so interesting from its variety and peculiarity of configuration. 

The time was most propitious...because the whole district was being traversed by the 
great triangulation. Moreover the survey of Derajat wes not pressing on account of the 
politically disturbed state of the frontiers. 

The survey was on the one inch scale [ 214, 289 } and soundly based on Logan’s 
principal triangles’. The party left Dehra on 11th October 1851, and 
reached Jhelum on the 18th November, having &ccomplished the march of 400 miles in 38 
days, including halts and 2 days dolay at Umballa for medicines and change of carriage. ` On 
the march the whole party were employed in making duplicates of last season's angle books. 

Resuming triangulation in the hills west of Jhelum, Robinson had sufficient 
points computed and plotted to start his planetablers by 23rd February ; 

: Observations have been taken from 17 principal stations and 14 first-class secondary 
stations. ... More...would have been done had I not had to devote some valuable time to 

computing and planetabling. ... The area triangulated and covered with poles or signals at 2 

to 4 miles apart is about 3,400 square miles. 


. 


1Cana] avys. in progress 1849-53 [68 n. 5]; xro. Misc., 13-049; DD». 46 (134), 11-7249; 541 
( 182A ), 21-65-50. * DDo. 549 (63 ), SG. to Mil. Dept., 19-9-53. ? Report, DDn. 593 ( 297), 1-8-51; 
mape, mro. Misc, 9 & 12-0-51; Ravi to Jhelum, l.inoh to m.; IO Cat. (256), }-inoh reduction. 
4DDn. 549 (63), SG. to Mil. Dept, 19-9-53. — *DDn. 591 (124), SQ. to Robinson, 24-10-51. . .. ,- 


RAWALPINDI & JHELUM, 1850-60 211 


Mr. Talbot failed from inpatienoe ; his zeal and activity were very great, and had he done 
half well instead of the whole indifferently, his work would have been satisfactory. The 
area of his survey, about 700 square miles, ... must be done over again. 

. Mr. Joseph James worked exceedingly hard, but could only complete half a planetable. 
His work is, however, first rate and superior to anything of the kind I have ever seen before; 
the goodness amply compensates for the shortness in quantity. ... I was unable to do more 
than 50 square miles of planetabling myself. . 

. Mr. Platta was employed entirely in my office, and in selecting stations. He has very 
superior abilities and is & first-rate computer and recorder". 

Field work was closed during May 1852, when the party assembled for recess 
in Murree. The survey of the trans-Indus area having been dropped |[ 210], 
designation was changed in October to the somewhat cumbersome title of ‘‘Topo- 
graphical Survey, Bengal Establishment, No. 1” [ 363]. Strength was increased 
by the posting of Andrew Chamarett, whilst Talbot’s resignation was met by the 
posting of John James, of the notable survey family, who was to prove a tower 
of strength as planetabler and draughtsman. The Surveyor General pressed for 
the highest standards of accuracy and draughtsmanship ; 

The survey of the Jhelum and Rawal Pindee districts...is progressing steadily but slowly 
owing to the intricacy of the ground and the high standard...aimed at. I drew up for this 
work a very minute code of Instructions, which is now being printed at Roorkee by order of 
the Hon'ble the Lieutenant Governor [ 213, 282 J. ... The map...gives every promise of being 
the best topographical survey yet executed in India, and I have spared no pains to make it 
so. Bythe end of this year I shall be able to visit the party in the field on my way to measure 
the Chuch base [ 42-3 J. 

In his report for 1852-3 Robinson describes his crossing of the Salt Range ; 

The old bases of triangulation were from 16 to 18 miles, and the width of the Salt Range 
averages about 8 miles. It is impossible from the northern flank to see...into the plains be- 
yond and, the south flank being lower than the northern, stations on it could not of course see 
stations to the north of the range. The only chanceof getting a symmetrical series was to get 
stations on the higher peaks of the lower steps, 80 as to see the higher stations on the northern 
flank through gaps in the intermediate steps, and also to see the plains beyond. ... 

[ Of the planetabling ] Mr. John James had completed 374 square miles of first class work. 
Being new to the work, and the country...being a mass of most intricate ravines, he could not 
have done more without sacrificing much valuable detail. 

Mr. Joseph James completed 350 square miles of equally good work. Mr. Chamarett 377 
of very fair work indeed. ... I myself completed 201. ... Total 1,266 square miles, This is 
doubtless a very small! season's work, but the nature of the country admits not of rapidity of 
execution without the sacrifice of accuracy and detail. ... Throughout the districts of Rawal 
Pindi and Jhelum the whole of the country north of the Salt Range is cut up by most intricate 
ravines, which can only be developed by patient, careful, surveying?. 

There were several changes during season 1853-4; Joseph James resigned and 
John was absent several months on the Chach base-line. James MacGill died. 
Shelverton and Dyer joined from the Himalaya party and received personal instruc- 
tion from Robinson. Horst and Bell were newly appointed during recess. 

During 1854-5 the question arose as to whether a regular revenue survey party 
should be brought in, or whether Robinson's survey would suffice for revenue 
purposes [ 284-5 ). The Chief Commissioner asked whether 
the boundaries of thanss and tehsils can be defined in the topographical survey maps, provided 
‘such boundaries are marked on the spot before the survey commences, or...during the progress 
of the survey in conference with the topographical survey. ... If they cannot, and if a revenue 
survey be further necessary, then & question seems to arise whether it is necessary that the 
Government should be put to the expence of a scientific topographical survey as well as a 
revenue survey. It appears superfluous to have both‘. 

Robinson pointed out the difficulty of surveying boundaries in an unsettled area ; 

I have endeavoured to shew as accurately as possible, not only the physical features of 
the country, but also all well-defined roads, the cultivated and waste lends, and tehsil and 
district boundaries. It was also my intention to have shown...{ lesser ] boundaries, but.:.until 
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some regular settlement is made this is impossible. Even in the district and tehsil boundaries 
there are great difficulties. ... Even when the boundary was not disputed the surveyors were 
dependent for accurate information on an ignorant burkandaz deputed...from the tehsil, but 
ad no previous steps had boen taken to show the burkandaz the boundary, the surveyor knew 
almost a8 much about it as the burkandaz. .. 

That these boundaries have not been laid down is not the fault of the surveyors. ... At 
any time, now or hereafter, roads, canals, boundaries, anything that the scale would show, 
can be easily laid down, provided only that my survey marks remain intact. I have marks 
consisting of masonry platforms and poles covered with straw. ... These poles and brushes 
are constantly stolen or destroyed ; indeed, immediately round Rawalpindee they are destroyed 
almost as fast as they are put up. I have in two or three cases discovered the offenders and 
prosecuted them, but the trouble...of sending...witnesses into cantonments for that purpose is so 
great that I have...to put up with tho lesser inconvenience of losing my marks. . 

Laying down thana and tehsil boundaries :— the expense...would be very trifling and, 
compared with the expense of a revenue survey in such a country, nothing, for it is difficult 
to conceive e country in which a revenue survey would meet with greater practical difficulties. 

Whilst it was decided not to employ a revenue survey party for the present 
[ 285. pl. 16 J, Robinson records that the settlement officers were 7 7 
furnished with copics of all the planetable sections. They speak most highly of the accuracy 
of the maps, and the great assistance they are to them. ... The Settlement Officer of the Jhelum 
District, having requested me to assist in checking his polwaree thakbasts and shruddas, I 
agreed to Jay down all his trjjunction pillars if he would mark them with a white-limed ghara 
on the top of a pole [1v, 90 J. This he did, and these marks have been laid down on all 
the planetable sections taken up since. The assistance thus granted...he states to be of the 
greatest importance [ 285, 290 J’. 

During season 1854-5, the party observed no fewer than 1,200 triangles and 
surveyed 1,919 square miles by planetable ; sheet No. 2 was completed, fair-drawn, 
and rent to India House as a sample of the work [ 214 ]. ^ 

Being exceedingly fortunate in the weather, Mr. Horst and myself completed the triangu- 
lation by the 26th of March when we marched east to take observations for height in the neigh- 
bourhood of Jhelum...and in..the country already planetabled, not only for the high pointe, 
but also for the low obligatory points [ 67—9 J. 

Y also corrected my former survey of the Great Trunk Road between Jhilam and Rawal 
Pindi which was very erroneous. When the former survey was made the line was only traced 
out, and since that time very considerable alterations have been mede, ... and the road has 
been nearly finished. ... This survey afforded a splendid opportunity of testing the accuracy 
of the planetable work...and very satisfactory was the result. 

Nothing could be more correct than the work of the two James, but Mr. Chamarett’s was 
not so good. His ridges are generally correct, but his watercourses have been put in care- 
lessly. ... Mr. Chamarett is an excellent topographical draughtsman, his work is neat, clean, 
and well got up, and if he would but take more pains to produce really accurate, rather than 
approximately accurate work, I should be very pleased with him’. 

Season 1855-6, triangulation was extended into the desert country south of the 
Salt Range, and towards Kalabagh on the Indus. The season was 
remarkably unfavourable. No rain fell...for four months, and although in the latter end of 
March and all April we had daily severe dust storms, no rain accompanied them, so that the 
atmosphere was intense. Even in the latter end of February the thermometer daily stood at 
100° in my double-poled tent, and that combined with the bad water of the desert induced 
& good deal of sickness, principally brain-fever and dysentery. 

Our progress...has not beon good. I had hoped to have completed the triangulation this ` 
year, but I have still three stations left unobserved. ... These could not be built in time for 
me to visit them owing to the difficulty of procuring lime, water, and labour, ... and even if 
I had the stations built the weather at the end of April was utterly unfit for observations. ... 

When I observed from these stations in the past season it was with great difficulty I saw 
the heliotrapes, and opaque objects were, of course, quite invisible. ... The mirage arising from 
the salt desort which skirts the southern face of the Salt Range far "exceeds snything I have 
ever Been before. Morning observations could not be taken, neither could I get reciprocal 
verticals at minimum refraction between the stations in the plains [ 63-5 J. 
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Lons planatabling haa basn done. ... Total area..1,197 square miles. This is an un- 
usually small ares for so large an expenditure, but...& very much larger amount of mapping 
than usual has been brought up!. 

Work was carried on right through season 1857-8 in spite of trouble elsewhere ; 

7 Owing to the disturbances around Murree and the probability of the rebellion inci M 
over a large portion of Hazara [ 482, 485 ), we were unable to take the field before the 23rd of 
October. ... Much trouble was experienced in getting carriage for the instruments. No coolies 
could be procured, and the civil authorities were forbidden to press them. None of the 
khalasies had returned from furlough...so that if it had not been for the assistance...by the 
revenue surveys we should have been delayed several days. ... At Rawalpindi we were detsin- 
ed several days. ... It was not until the lst of November that...we marched. ... Being thus 
ahort-handed we were obliged to confine ourselves almost entirely to planetable surveying. 

Robinson himself planetabled about 60 miles of ‘‘very difficult ground” and the 
party outturn amounted to 1,484 square miles ; 

I regret that my own health prevented my doing more work. I was taken ill on the 15th 
March, and from that date have been too weak to stand exposure, though never unable to 
direct. ... My illness arose from over-exertion and exposure...in & most changeable climate. 

The party all returned into quarters between 15th April and 5th May, after which Messrs. 
Ryall and Todd started to join the Kashmir party? [ 231 J. 

The country south of the Salt Range was now under survey by the Sind-Sàgar 
revenue survey party and, writes Waugh to Robinson, 
on account of a change in the district boundaries which are no longer conterminous with 
the limits of the hill tract, the space you were authorized to survey does not now conform to 
district limits. Lieutenant F. Anderson's operations, being essentially for revenue survey 
purposes, ought...to include complete districts, otherwise it will not fulfil its specia] object. ... 

In the event of your surveys overlapping, it will be indispensable to settle any difference... 
on the spot. As Lieutenant Anderson wil! have free use of all the trigonometrica! stations the 
means of effecting an harmonious union will be ample. ... As regards your own limits, ... let 
the base of the hills be the limiting line, leaving all cultivation in the plains for the Revenue 
Surveyors. ... L..wish that all your field operations should be completed satisfactorily by the 
close of the next field season [ 1858-9 J, without any blanks, defects, or omissions? [ 275-6 ]. 

For the start of the final season 1858-9 
Messrs. Horst, Bell, and Ryall marched out [ from Murree ] on Ist of October, and Messrs. Todd 
and Neale, ... did not rejoin from the Kashmir party until later. ... 

[ In J the vicinity of Mt. Sakesar* [ 4994 ft.] I took up with Mr. Baness the planetable which 
...I was obliged to leave unfinished in 1857-58. I remained instructing him nearly three weeks 
and then continued the measurement of obligatory pointe until Lieut. Murray joined me on 2nd 
January’. ... It was necessary to give Lieutenant Murray, a practised topographical surveyor, 
alittle instruction owing to our style and scale being different. ... The rest of the season I 
spent in measuring obligatory points [ 68 ] and...I inspected the different planetables. ... 

On the 8th of March I...commenced my march to Lahore. ... The first party joined at your 
headquarters at Dehra Doon on 2nd April, and the remainder on the 21st April. ... 

During the past season I introduced the practice of each surveyor furnishing with his 
monthly progress report a small sketch showing the amount of work completed during the 
month, and expected to be done during the ensuing month. These sketches were very use- 
ful’. ... They assisted me very much in looking for obligatory points. ... 

I have great pleasure in reporting very favourably of the whole party. The...surveyors 
have improved very much in drawing, and some of the tables executed during this...season 
are first-rate specimens of topographical drawing. Our field work is now all completed, the 
computations are very nearly all brought up, and I hope when the ground maps are completed 

..they will meet with your approval’, 

The fair maps were now completed on the one-inch and }-inch scales at Dehra 
Dün, under the anxious eye of the Surveyor General ; 

-I am st present engaged with Captain Robinson in bringing up the survey of Jhelum and 
Rawalpindee, a most intricate tract exhibiting peculiar geological characters, the delineation 
of which on a large scale has been most faithfully and beautifully rendered. ... 

The details...have been carried out in strict accordance with the system developed in my 
printed topographical instructions [ 211 J. ... There remains a great mass of computations to 
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bring up...and eovera] maps to draw before tho survey can be considered finished. These 
duties...will furnish at least twelve months of hard industrious work. 

Captain Robinson is the only person who has been with this gurvey since it’s commence- 
ment, and...no one can complete what remains to be done so efficiently as himself. It is a 
standing rule.. that the responsible parties shall bring the work up. ... The general map has 
been necessarily postponed because if commenced sooner the paper would have become spoiled. 
.. A previous attempt made by Captain Robinson proved abortive, and the general compilation 
bas been recommenced de novo under my supervision. ... 

The large-scale maps are in a great state of forwardness and one sheet was transmitted 
home in 1855 ss a specimen [212 ). ... If completed in the same uniform style...these maps 
will stand in the first rank of topographical achievements in India! [ 318 J. 

All was complete by October 1860, when the party took up work in a new area, 
Gwalior and Centra] India [ 190 ], and Robinson submitted 
&ngle-books, computations, maps, charte, and general report of the survey of the kohietan? 
of the Sind-Saugor Doab, commenced by me in November 1851, and brought to a close in 
March 1859, the past year being spent in the preparation of...maps and reporte. 

The original angle-books...have been several times examined and the duplicates.. carefully 
compared. ... A list of villages has been compiled alphabetically from the village books. 

An index sketch...[ shows ] the numbering of the planetable sheets. ... Some ‘of the 
planetables...have been recopied so as to maintain the same character throughout, ... and to 
afford the means of compiling a duplicate of the general map...should the original be lost. ... 
It is very satisfactory to observe how well the planetable sheets agree, not only in accuracy of 
delineation, but also in style and depth of colour after 3 or 4 years practico. 

The general maps...are compiled from the planetable ahbets. They are arranged in seo- 
tions of one degree long by half a degree wide, excepting No. 8, ... made somewhat wider. 
The reduced map on the quarter-inch scale for incorporation with the Indian Atlas has been 
made as complete as the scale admits of?. 

The topographical survey of the kohistan Sind-Saugor doab..is..the work of nearly 
eight...field seasons. The tract...embraces the...districts of Rawalpindi and Jhelum, and the 
hilly parts of...Shahpore and Leia, ... an area of 10,554 square miles...bounded by the rivers 
Jhilum and Indus, the lofty mountains of Hazara, and the plains at the base of the Salt Range. 

Taking into consideration that much of this tract contains as numerous a population...as 
many good plains tracta, ita unfitness for the operations of a revenue survey, and the necessity 
for good maps for military and engineering purposes, the Surveyor General] ordered the...acale 
of one inch to one mile—that the heighta of all obligatory and important points should be 
carefully laid down by trigonometrical levelling—that all areas of cultivation and waste, and 
size of villages, should be shown. ... These instructions have been carefully carried out, and 
latterly the trijunction pillars...have been laid down at the request of the settlement officers, 
whereby they...are as well off as if they had had a regular revenue survey [ 211-2, 290]. ... 

The cost of this great work has been Co.’s Rs. 18-5-2 per square mile to the end of 1859*. 
The eight sheets on the one-inch scale and the reduction on the }-inch scale were 
lithographed in England [ 317 ]5. 

Robinson had indeed made an outstanding contribution to the surveys of India 
by the high standard of his planetable survey and mapping [ 289-90 ]. 


PESHAWAR, 1849-53 


After the close of the 2nd Sikh war which had ended with tbe battle of Gujrat, 
21st February 1849, James Walker and Arthur Garnett were deputed to make a 
"military survey" of Peshawar and its surroundings within a 10-mile radius. 
Between April and June, having measured a base-line of 21 miles and observed some 
rough triangles with a 3i-inch theodolite, they surveyed about 400 square miles 
on the 2-inch scale, west of the road tbat runs from Shabkadr Fort through 
Peshawar to the Kohat Pass. Whilst Walker was making fair copies Garnett was 
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DISTRICTS OF JHELUM & RAWALPIN DI 
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Surveyed on one-inch scale under Lieutenant Robinson, 
Benga] Engineers, seasons 1851 to 1854 [ ch. xiv ]. 

Part of Sheet 2 of eight sheets, each of one degree in 
longitude and half & degree in latitude. This fair copy ,drawn 
in the Surveyor General's Office at Calcutta, was completed 
10th Feb. 1857; MRIO. 7 ( 37 ). 


Robinson's triangulation was based on the North-West . 


~Himalayan Series, G.T.S., the heights of which were brought 


up from sea-level at Calcutta through the North-East Longi- 
tudinal Series. 


This portion of the Grand Trunk Road was constructed 
between 1847 and 1852. 


Mangle P Fort lies about 15 m. north of Jhelum city. 


See also plate 9 for Robinson's survey of Attock District, 
then part of Rawalpindi, and Walker’s survey beyond the 
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transferred to Kohat where he mado further useful surveys [217 ]'. In September 
Walker resumed survey with the assistance of Allom of the Bombay Artillery, who 
died a month later. 

On the return of the Bombay Division to its own Presidency in January 1850, 
Walker was retained on the survey under the Board of Administration at Lahore 
[36,273 ]*. During December he accompanied a military force to Yusufzai as 
engineer, and extended his survey northwards to the Kabul River. He measured 
another short base and surveyed about 150 square miles, still on the 2-inch scale, 
returning to cantonments in May. a 

In those days his escort merely consisted of a couple of sowars, one of whom usually 
carried a amall theodolite ond the other a folding tripod-stand. All he could do was to go 
on until shot at and then return, and this he did on several occasions until advised by...the 
Commissioner of Peshawar that it was not desirable. A dotted line on his original map shows 
the line beyond which ‘further proceedings were stopped by the hostility of the natives. 

In September 1850 two native surveyors were sanctioned, but as trained men were not 
procurable, four moonshees were successively entertained on trial. Of these one eventually 
answered, by name Mirza Sajjad, a native of Persia [ 47 ], who remained on the survey through- 
out the last two field seasons, and rendered valuable assistance by traversing the banks of 
rivers and ravines which could not otherwise have been laid down with so much detail. But 
he was incapable of field sketching or computing‘. 

In November 1850, Walker resumed survey in the Yusufzai area, working east- 
ward to the Indus, down to Attock, and then closing on his earlier triangulation 
near Nowshera. He filled in detail between his triangles by compass bearings 
which were plotted later*. On various occasions he extended his surveys by accom- 
panying military columns, and sometimes won the assistance of local tribesmen 
to reach a point of vantage whence he could sketch otherwise inaccessible ground. 

In April 1851, he was placed under the orders of the Surveyor General and made 
his first professional report, and in September sent a copy of his map to Calcutta 
to be lithographed in three sheets. He apologised for not having been able to 
observe the latitude of Peshawar ; his heights were only roughly approximate [ 217 ], 
and the only azimuth was derived from ‘‘a small prismatic compass" [ n, 232 ]*. 

By the end of 1851 he had surveyed about 3,000 square miles, of the Peshawar 
valley including the country of the Yusufzai to the north, most of which was 
controlled by rough triangulation. He had incorporated rough sketches made by 
local military officers’, and sketched about 800 square miles of distant tribal 
territory. From October 1851, he extended survey south and east along the north 
Khattack range in Afridi country. 

During January 1852, he visited the Surveyor General's camp near Peshawar, 
and received a 7-inch theodolite and much good advice, and he then visited 
Logan’s camp to discuss arrangements for the connection of Peshawar and his own 
triangulation by Johnson and James [ 37, 86, 475]. He describes the somewhat 
amateurish methods of his earlier work ; 

At the outset the compass alone was used, in the manner laid down in books on Military 
Surveying. 2ndly., the theodolite took the place of the compass, ... the observations...being 
noted in a fieldbook. ... 3rdly., the remainder...was sketched on a planetable [ 12-inch 
squaro]. ... The rays were taken—not, as usual, with a sight rule—but with a theodolite, 
and afterwards recorded in writing, because the rapidity of the survey and...ite danger and 
difficulty necessitated occasional observations to objecte so distant that some time would 
elapse befure the final intersections could be completed. 

The river Indus...and some of the larger ravines were traversed with & compass and peram- 
bulator by & native surveyor working on departure and terminal pointe fixed by myself. These 
traverses had to be carried over very broken, difficult, ground. ... Their error was rarely more 
than 20r 3 per cent. They were plotted by the native surveyor on the scale of 2 inches = 1 
mile, and then reduced on my own plans with a pentograph?. 
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He spent the summer of 1852 in Murree [ 48], and in October submitted the 
fourth sheet of his survey covering the Khattak hills to the south, acknowledging 
the great improvement effected by use of the larger theodolite. He had now received 
the preliminary values of Logan's principa]! triangles, and of James’ secondary 
connection [37; pl.2]. From his own westerly stations north of Bahadur-Khel fort, 
he had fixed many prominent trans-frontier hills, including snow peaks of the Safed 
Koh [86]. He describes his precautions against Pathan tribesmen [474] ; 

I never went to any point twice, excepting to those Y intended for trigonometrical stations ; 
these I had to visit, the first time to build a pillar and clear the rays, and the second to take the 
requisite observations. It is obvious this rule is incompatible with planetabling for which 
& point in every 4 miles had to be fixed from the primary stations, and therefore must...be 
twice visited. At every point I took such a number of observations for the filling in ss would 
prevent the necessity of my ever having to return to it. These were observed with a small 
theodolite clamped at zero to a referring mark due north. ... 

In reconnoitring for the triangulation...no sketching could be effected as the base work 
of the triangles was not ready. ‘In this case all the observations were entered into a fieldbook 
ready to be used as soon as the triangles were plotted. Then, taking the plotted sheet to some 
other station, ... I drew the rays entered in the fieldbook, and with a theodolite clamped as 
above, I intersected them by observations plotted on the spot, afterwards performing similar 
operations from some other station. 

By the end of field season 1852-3, he had completed survey of the whole of 
the British territories west of the Indus from Peshawar down to the parallel of 
Dera Ismail Khan, 8,700 square miles, and had sketched about 11,000 miles beyond 
the tribal border. Except for the small area surveyed on the 2-inch scale im- 
mediately round Peshawar and mapped on the one-inch, the work had been plotted 
on the one-inch scale, and reduced to half that scale at Calcutta before lithography!. 
The area south of Kohat was, however, laid down on the half-inch scale in the first 
place. Walker claimed no great accuracy for his work ; à 

The map must not be supposed to be perfect. The means available did not warrant an 
attempt to achieve that accurate delineation...which can only be obtained by...systematic 
operations, requiring large establishments and ample resources. ... 

Operations have occupied only four and a half years...to the completion of the fair copy 
maps. ... All...that could be done after the villages and chief points had been determined...was 
to sketch minor features from the summit of commanding positions?. 

He wrote from Bannu on Ist April 1853 that by the 20tb he hoped to 
have corppleted...work in the Bannoo valley, and to commence my march to Mussoorie, a 
long way to go. ... The weather is beginning to be very hot and feverish; ... I have already 
had to resort to quinine ; with its help...I hope to get through my work? [ 459 ]. 

He reached Mussoorie about 17th May, and reported that during 1852-3 he had 
completed the survey of the whole highland frontier trans-Indus, embracing the southern 
Khattacks and Bunnoo, besides extending a reconnaissance into the plains of Derajat as far 
as Dera Ishmail Khan. ... He carried a principal series along the Indus as far as Sheikh 
Boodin ; ... two of his stations...fixed by the Great Trigonometrica! Survey [47-9 ). ... 

Between his principal series and the Waziri boundary there is & large opén plain called 
the Thull, over which he might have triangulated, but...with considerable difficulty for there 
is no water on this Thull nearer than thé Kooram River, consequently it would have caused 
much delay and expense to build white masonry pillars, the only opaque objects that could 
be observed with certainty on these brown sandy plains [ 228, 232]. 

The use of heliotropes was interdicted by the nature of the country...because signals of 
that kind require detached parties. ... At that time we were not at peace with the Waziris. ... 

After completing up to the Kooram be availed himself of a few remaining weeks of cold 
weather to connect a survey that had been made by Lieut. Miller and Dr. Lyall of the Guide 
Corps round Bunnoof. 4... Having effected this connection he made a general rough sketch of 
the remainder of the Bunnoo [ area ], and also of the frontier down to Dera Ishmai] Khan’. 

No attempt was made to survey the valley of the Kyber on account of the opposition that 
would certainly have been met with. ... Of..the vicinity of Lundikhana a very beautiful 
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ponet! drawing was executed by Lieut. Goodwyn of the Bengal Engineers!, and is now in the 
drawing school at Roorki [1v, 471; v, 282]. The only sketch...of the whole pass...was a 
rough reconnaissance done by Major Leech of the Bombay Engineers on a small scale without 
much detail [xv, 278]. It is in the possession of the Quartermaster General of the Bengal 
Army, who kindly permitted its incorporation into this survey. . 

. The Kohat Pass was surveyed with a perambulator and compass in February 1850, at the 
time of Sir Charles Napier’s expedition. ... The valley of Dower [Tochi] was reconnoitred 
from the low hills west of Bunnoo, near the gorge through which the Tochee River passes. ... 
A great many villages were seen and their bearings observed. ... 

Work was not extended south of Sheikhbudin as the country had now reached a dead level 
plain, very well suited to chain measurement, but very ill suited to rapid reconnaissance. 
Hitherto, though large plains had been surveyed, there were always hills at hand which gave 
good points for triangulation and extensive prospects for sketching”. 

The city and environs of Peshawar was reduced from a survey by Lieutenant Grindall of 
Engineers on a scale of 6 inches = 1 mile. ... 

The heights on the map...were based on Dr. Griffith's determination of the height of Pesha- 
war [ Iv, 447). I never attempted a regular system of vertical observations in the early part 
of my operations because the spirit level of the vertical arc to my best instrument was broken. 
The map bad left me long before I received either the c.r. Survey data for heights, or a decent 
instrument with which to observe vertical angles { 215 J’. 

He was later able to submit further material ; 

The valley of the Koorrum and all else to the south of the Soofeyd Kob range and west 
of the British boundary was orginally laid down almost entirely from native information. 
This...bas...been...replaced by...the survey under Lieuts. Garnett and Lumsden during 
Brigadier Chamberlain’s expedition to the Koorrum in 1856[215n.1]. I have also added some 
information...from a reconnaissance by Lt. Lumsden...during the mission to Candahar in 1857 
[pl.2]. The hills and villages...near the northern entrance to the Kohat Pass...were forced 
by the expedition..in 1856. They were then surveyed by Lt. Lumsden, and the information 
...has been incorporated into the mapt. 

Country of the Mahsood Wuzeeries :—surveyed by officers attached to the Great Indus 
series during the expedition in April and May last [1860] under Brigadier General 
Chamberlain. The survey is based on 6 secondary hill stations fixed by Lt. Basevi and 
myself, and on a traverse...by Lt. Basevi assisted by Lt. Branfill. ... The road was exceedingly 
tortuous and generally very narrow, and the surveyors were compelled to remain with the 
Army, ...much impeded by the troops and baggage. The hill sketching was done from sta- 
tions...fixed by interpolation; ... angles...measured witha 7-inch theodolite. Verticals were 
occasionally taken...from the known heights of Pirghul or Shewy Dur [ Iv, 33; v, 219 JÉ. 


DERAJAT, 1855-60 


In 1850 it had been proposed that Robinson’s survey should swing across the 
Indus near Kalabagh to cover the country lying on the right bank as far south as 
Mithankot as an extension of Walker’s survey. This would cover the Derajat, the 
stretch of plain between the river and the tribal hills, including the districts of Dera 
Ismail Khan, Dera Fateh Khán, and Dera Ghazi Khan, that had come under British 

control from 1849. This proposal having to be postponed for political reasons 
[ 209-11 ], it was suggested in 1855 that a topographical survey should 
be extended down the Derajat and through the Dera Ghazee Khan district to the confines of 
Sindh. This effected, nothing more in the way of surveying will be needed for the frontier. 
Political and economical considerations arising from the condition of the people and the nature 
of the country seem to preclude...a revenue survey. ... The continuation of the topographical 
survey might...be well performed by one of the...assistants in the Punjab revenue surveys... 
With a limited party?. ... 

The topographical survey by Lieutenant Walker...down to the parallel of Dera Ismail 
Khan has been conducted under the Surveyor General's speoial superintendence. The 
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eontinuntion, therefore, of a similar..survey, viz., minor triangulation and planetable 
sketching, ...to be referred for the opinion of that officer’. : . 

It was decided to depute Henry Johnstone from Bhortrede's party [ 274 ]; 
Ultimately the cost of the work is not to be more than 7 rupees a square mile, on the aver- 
age. Itis boped that the annual expenditure being less than half that of & revenue survey, 
.. may be deemed moderate. The map should be...on a scale of two inches to a mile. ... 
These objects are partly civil, fiscal, and general, and partly military and political. 

The undulations of the ground, the course of the streams and ravines, the physical 
peculiarities, ... should all be noted. ... Village sites—the cultivation dependent on the hill 
torrents—... dry cultivation occupying the centre of the tract—Indus canals and water 
cuts—... waste, whether bare or overgrown with jungle—roads—frontier posts—should be 
distinguished. 

It may be proper to note the boundaries of districts and even of internal police and fiscal 
jurisdictions, and...your map will...furnish the readiest means for the final adjustment of 
those boundaries. ... The boundaries of estates need not be denoted’. 

Johnstone commenced survey ''at the lower extremity of the frontier near 
Mittunkot" in December 1855, with a small party of two sub-assistants and 12 
Indian surveyors, and in March 1856 was placed directly under the orders of the 
Deputy Surveyor General, the party being strengthened by another sub-assistant 
and six Indian surveyors’. The tract lies, writes Thuillier, 
between the Indus and the frontier military road from the Sindh boundary up to a few miles 
north of Mithunkote. ... The tract of plains lying between the river and the frontier road will 
&ll be done according to the usual revenue survey circuit system, whilst all to the west of the 
road wil be executed on a trigonometrical basis, the topography...of both descriptions of 
country being filled in by the planetable. The main circuits have been subdivided in the 
usual way by traverse and theodolite into convenient sized blocks, and these again by 
planetable for closing and starting points, on which the interior details were laid down. 

The entire area may be said to be jungle, relieved by the smallest proportion of cultivated 
land and villages. The season’s work has been rendered on the one-inch scale, and the field 
sections on the two-inch scale. ... 

The work west of the frontier road, and up to the passes, will be far more difficult. This is 
now in progress, requiring great personal activity and judgement on the part of the surveyors 
to guard against the wild and lawless tribes inhabiting the hills forming the spurs of the 
Sulaimaun Range, and who incessantly make forays down into the British territory. Indeed 
the whole work has to be done under the protection of a revolver, and every person connected 
with the survey is well armed. The survey parties are obliged to return daily under cover 
of the military frontier posts‘. 

In 1859 Johnstone submitted a contingent bill to cover 
sums paid...to various hill tribes. ... These tribes are independent, and the only tolerably 
safe way of surveying their hills was to pay for permission. J had a military guard—this was 
really necessary—but no amount of guard that could be spared me would be sufficient to force 
an entry into the country of tribes who number thousands of fighting men. ... I effected the 
survey of the hills these last two years at the imminent risk of my life. ... 

I lately reported that work for one more season only remains in the Derajat. This will 
carry the survey aa far north as Peyzoo or the base of the hills which separate the Derajat 
from Bannoo. ... [Isit] the desire of...Government to have the survey carried further north ? 
-.. The districts to the north are Bunnoo and Kohat. ... Kohat would have to be done by 
European agency salone. To make a map...of these two districts as elaborate and complete 
as I have made of the Derajat would be very expensive’. 

The Surveyor General thought the survey should overlap Walker's ; 

The southern portion of Major Walker's trans-Indus maps was...never intended to serve 
more than a temporary purpose. .. Advantage should be taken...to extend Captain 
‘Johnstone's operations over the plains of Banno and Marwat. The same reason does not 
apply to the case of Peshawar, and es a general rule re-surveys are objectionable. ... The 
original survey was for military purposes...when the country was unsettled. ... Great changes 
have since taken place, &nd...I am not prepared to offer the usual objections to this revision®. 
It was eventually decided that Johnstone ehould not extend his survey into Kohat, 
but. should re-survey Bannu, and this was effected during season 1860-1. 


JDDn. 661 DSG. to FD., 4-655. — * DDn. 662 ( 98, 158 ), Ch. Comnr. to rp. & Shortrede ; 15-11-55, 
9-5-50. * DDn. 662 ( 98 ), DSG. to rD., 11-3-56. * DDn. 624 (161-3 ), DSG. to BG., 1-2-57. * DDn, 
668 ( 58—A ), Johnstone to Punjab Gort, 24-2—59. — * DDn. 666 (71), BG. to DSG., 3-8-59. 


DeERAJAT, 1855-60 219 


During his two previous seasons he had carried survey along the border hills 
“without any direct collision with the people” ; 

I found large, powerful, and lawless clans—the Bozdars alone mustered upwards of 3,000 
fighting men—who had scarcely ever seen an European except at the head of troops sent for 
their chastisement, and were consequently extremely jealous of my entry into their country. 

By paying the chiefs, and rewarding guides and villagers, I got sulky admittance into the 
mountains. On several occasions the clans assembled in force and were with difficulty 
quieted. Having no military assistant, ... all the hills had to be surveyed by me alone. 

The most dangerous part was the line from the Goomul valley northwards. ... Our survey 
parties were fortunate enough to escape molestation. My own presence moving up and down 
close under the hills with a strong guard was some...protection. ... 

I was unable [ 1859-60 ] to go about among the hills as I had done during fórtner years. 
... Strict orders were issued that no European was to cross the frontier line, the base of the 
first range of hills. ... I was obliged to content myself, therefore, with ascending peaks 
in near ranges. The country, in consequence, near the Soleiman mountains is not so correctly 
laid down as in past years. Sketching from distant points, aided...by numerous intersec- 
tions, was the method pursued. 

In November 1859, Captain Mecham of the Bengal Artillery was murdered near Bunnoo 
by a party of Wuzeerees. ... A military expedition was organized...and I was ordered to accom- 
pany. I mapped the country we went through, but to make the survey complete a few points 
were wanted which I could not get at last season, which I shall visit during the ensuing winter. ... 

In March 1860, the Mahsud Wazeerees...made an attack. ... An expedition...marched 
from Tonk on the 15th April The Mahsood Wuzeeree euni hitherto unknown, was 
now completely explored. The survey was done by Major Walker [ 49, 217]. ... Y got back 
to recess quarters at the end of May, ... riding up the frontier from Bunnoo, mail-carting 
from Peshawar to Rawal Pindee, and riding up the hill to Murree. Thus nearly four months 
of my time was taken up with duties other than my regular work!. 


Among other incidents was a punitive expedition which Johnstone accompanied into 
the hills where the civil authorities burnt “the Lisharee settlements on Buhishto”’. 

He then proceeded with an escort of 100 infantry and 40 cavalry up the Chachur Pass to 
look at the Shum plain*, and ascending Maree from its western side. The trip was considered 
as attended with & good deal of danger. ... 

After completing survey work which took acouple of days, ... our road was down a very 
difficult gorge on the east side of the mountain. ... Fired on from the cliffs above, and one man 
of the party killed. ... During thefour years I was engaged in surveying the hills to the west 
of the Dera Ghazi Khan district, though several times fired on and placed in positions of 
considerable danger and difficulty, this was the only casualty I ever hed. . 

When I went through the Bozdar hills in January 1859, two of their chiefs accompanied 
me, but & third...used all his influence to get the clan to attack my camp. I had a guard of 
130 bayonets and 30 sabres, and would have had probably but little chance, ... but—un- 
decided how to act—they lost their chance. Before they had made up their minds I had 
surveyed and left their country, but only just in time’. 

A reduced qnarter-inch map was published in two sections. The southern 
showing the Dera Ghazi Khan district from the Kashmor post on the Jacobibad 
frontier extended 294 miles to Dera Fateh Khàn and covered 10.271 square 
miles. The northern covered Dera Ismail Khan and Bannu districts‘. The southern 
section, completed in 1861 was ''lithographed in superior style. By the system of 
double printing the hills, which are of a very intricate character, have been drawn 
in chalk, by which a very good and soft effect is obtained. The map measures 
b feet by 3" [ 331]. 

At the close of season 1860-1, Johnstone and his party were transferred to regular 
revenue surveys in the Delhi area, but returned to the north-west frontier two 
12° later and remained there till his retirement in 1878*. 
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KASHMIR, 1855-65! 


Preparation, 1849-55 — Pir Panjal, 1855 -— Kashmir Valley, 1856 — Kashmir d 
Jammu, 1857-8 — Ballistan d: Ladakh, 1858-61 — Trans-Himilaya, 1862-5 — Maps 
d: Memoirs — Little Tibet, 


ASHMIR had long been a land of romance. The beauty of its scenery, its 
valley of lakes and winding rivers set in a circle of snow-clad mountains, the 
skill of its craftsmen, its remoteness, and the rigours and hazards of the journey 

from the outside world, all added to its fascination. Its position on the maps of 
the world, its delightful climate, and its setting amid the mountains, attracted 
explorers of all nationalities and callings, and many and varied were the descriptive 
journals, serious memoirs, and lucid sketch maps that added to the store of know- 
ledge and speculation—Desideri [1: 68-9; Vv, 240 J—Izzut Ulah [ 1m, 485-6 ]— 
Moorcroft & Trebeck [ ux, 44, 485-6, 508; v, 187 ]— Vigne [ n1, 292; 1v, 472 ]— 
Cunningham [ 1v, 269 ; v, 186-7 ]—and many others [ m1, 276 ; 1v, 290-2 ; v, 240 ]?. 
Precise geographical fact had to await the passing of Sikh ruleand the coming of the 
Great Trigonomctrica] Survey. 

The nineteenth-century story of Kashmir opens with the decline of muslim 
influence from Peshawar that was finally broken by the Sikhs between 1819 and 
1821 [19, 43 n.2]. In 1820, a Dogra prince, Gulab Singh? was created Raja of 
Jammu as reward for military services to Ranjit Singh. A man of energy and 
ambition, he bad by 1842, extended his dominions over Rájaori, Kishtwar, Ladakh, 
and Skürdo!, and had closely encircled the Kashmir valley. In 1846, at the close 
of the first Sikh war he undertook payment to the British of Rs. 75 lacs, part. of the 
indemnity, that bad been imposed on the Lahore durbar, in return for recognition 
by both Sikhs and British as sovereign Maharaja of Jammu and Kashmir, with 
all hill tracts between the Ravi and Indus rivers*. 

At the end of 1849, the British authorities obtained permission from the Maha- 
raja for the principal triangles of the North-West Himalaya series to pass through 
Jammu territory, but owing to Jocal objection to the occupation of a sacred hill- 
top, Trikota, the line of triangles to the Indus was shifted to the southern fringes 
of the Maharaja’s territories [ 35-7, 472 ]. 

In 1853, when the topographical survey of the north-west Himálava was draw- 
ing to a close, the Surveyor General approached Government with proposals for 
the full triangulation and detailed topographical survey of Jammu and Kashmir, 
to which the Maharaja readily assented [ 3, 5 ]. 

The course of the principal series extending from Dehra Doon base to Peshawar passes 
through the southern border of Maharaja Goolab Sing's territories, and...His Highness offered 
every facility and support. ... Tbe Maharajah’s territories have not been surveyed in detail, 
the operations...consisting merely of the skeleton series. ... 

The whole mountain tract lying east of the Maharajah’s territories extending across the 
snowy range to the northern limit of our territories has been surveyed in detail [200-8 J. ... On 
ihe west side of the Maharajah's kingdom the whole mountain region has been either completely 
surveyed up to the Peshawar frontier, or is now under survey [ 4-5, 208-17]. ... Thus the only 
portion of mountains under British influence which has not been regularly surveyed is His 
Highness the Maharajah’s territories, including Cashmeer. 
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The plan of operations I drew up in 1847 contemplated the connection of Cashmeer by 
xneans obs series of triangles, and as the North-West Himalaya...party has now almost 
completed the work assigned to it, the means will be available for entering on the survey...in 
October next. ... The party which has hitherto been employed in the mountain survey has 
been trained with great pains to this...difficult kind of work, and bas obtained that...experi- 
ence which tends vastly to expedite work and reduce its expense. ... This experience and 
training will, however, be lost if the Jabours...are diverted to a different style of country!. 

Logan’s principal triangles had been closed by the base-line measurement near 
Attock early in 1854 [ 37 ] and the Himalaya topographical survey being completed 
eastward to the Ganges during the course of the year [ 206-8], the Surveyor 
General informed the Chief Commissioner at Lahore that 
the party designated for triangulating the terriforics of His Highness the Maharaja Goclab 
Singh prepsratory to a general topographical survey will be ready to enter upon this enter- 
prise immediately after the measurement of the Karachi bage-line...about March next. 

As the...survey will require large triangulation, with stations on the snowy mountains, the 
climate would not be favourable till the spring of the year, and as Lieutenant Montgomerie 
whom I propose to place at the head of the party will be required at the base measurement, 
the arrangement I propose will suit both purposes. ... 

The triangulation of so difficult a tract...will be an arduous undertaking, and until it has 
advanced considerably it would not be advisable to take up the topography. By the time 
the basis is laid out I expect Lieutenant Robinson's party will have brought the survey of 
Rawalpindi and Jhelum nearly to a termination, and...will be available to take up the topo- 
graphy of the Maharaja’s territories’. 

Formal sanction was obtained, and a departmental order issued ; 

The party bitherto designated the North-West Himalaya series is transferred for this 
duty and will be denominated the Kashmir Series from the Ist January [1855]. Lieutenant 
Montgomerie...is nominated to the churge...and will make all the necessary arrangements. 
... Consequent on Lt. Montgomerie’s absence on duty at the base-line Mr. Mulheran vill trans- 
fer the establishment and equipment to Mr. Johnson". 

In his professional instructions the Surveyor General directed Montgomerie 
to carry his main series from a side of the North-West Himalaya longitudinal series, 
and to follow meridian 75? with a symmetrical double series that might form a 
continuation of the Bombay series through Ajmer [ 50-1; pls. 3, 6 J. 

Take up any side of the N.w. Himalaya Series which may most facilitate the choice of your 
own stations, and combine with them in the simplest and most symmetrical manner. ... Your 
series should emanate from a single side, and not combine with any established figures. ... 

Polygons are generally preferable on considerations of symmetry but, as the snow peaks 
will occasion formidable difficulties, it is not desirable to multiply them. ... Perhaps you may 
find a quadrilateral arrangement more convenient. 

Your senior civil assistant, Mr. Johnson, ... has visited stations on the snowy range higher 
..than the Panjal peaks. In fact, he has the distinguished merit of having observed with 
theodolite at a greater elevation than any human being has attained to [ 208 ]. ... The real 
difficulty will be to convey a large instrument safely to such heights, to occupy them long 
enough for the numerous observations, ... and to maintain signal parties thereon. 

It will be desirable to use the 24-inch theodolite as far as...practicable, but...the 14-inch 
may be resorted to without apprehension. 

He pointed out the difficulty of maintaining detached signal parties and 
the interruption to heliotropes which clouds may occasion at the time of minimum refraction. 
... It will be necessary to erect...permanent signals to mark your great stations on the snow 
peaks in order that they may hereafter be of use for the topographical survey. 

He warned Montgomerie against relying on a single pair of intersecting rays 
when fixing unmarked points [ 17, 82, 91, 95, 234 n.5 ], and called attention to the 
precautions laid down for guarding against the vagaries of refraction [63-5 ]. He 
directed special attention to the heights of the higher peaks [ 87 ], and concluded ; 

It will...be your duty to establish such relations with the local authorities of the Maharajah 
..&S may induce him to view your operations with satisfaction. ... The responsibility will 
also dévolve on you...to leave a favourable impression on the people of the country, and 
repress all attempts at oppression on the part of your establishinent* [ 236}. 
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Piz PANJĀL, 1855 


Montgomerie met the party at Amritsar on the 23rd February 1855 [208 ] and 
having prepared the planetables, left Umritsar on the 2nd of March, ... crossing over tbe 
Ravee near Madhupoor [ 16 rn. w. of Pathünkot], entered the territories of B.a. Maharajah 
Golab Singh, and skirted along the foot of the hills towards Gurhugarh zx.s. [ pl. 6]. 

At Purmundul I deposited the 24-inch and all other heavy baggage, including the sepoy 
guard. I then marched to Snmmnabnnj, detaching Mr. Johnson to visit Ban 5.5. ; and...to 
the top of the peak called Siraoli! where it was detained two days, partly by fall of 6 inches 
of snow [ 37 ] and partly for...building the platform, removing black pines, etc. 

From Siraoli the party proceeded...into the valley of the Toi [ Tawin.], up which it marched 
...&nd then ascended to the top of this...remarkable triple-headed mountain’, and the camp is 
now pitched on the centre peak over a bed of snow from 5 to 8 feet deep (snow now falling ), 
but as the establishment has been gradually inured to the snow they are...generally cheerful. ... 

With reference to the reconnaissance, nearly a square degree has been completed, taking 
in the greater part of the country between the Pir Panjal on the north, the plains on the south, 
between the Chatterdhar Range and the Ravee on the east, and the Rattan Pir and the Chenab 
on the west [ pl. 6]. ... 

Over the Banihal Pass...Í have seen tbe great snowy range on the other side of Kashmir 
and..have laid down approximately...all the remarkable peaks. Thus having the general 
outline of the range, ... 1 have decided upon returning with Mr. Douglas for the final work, 
detaching Mr. Johnson to carry on the approximate series. ... 

From what I have seen of the country...I have...decided upon using the 14-inch theodolite 
from the very commencement [ 157). The transport of the 24-inch is quite practicable for the 
first quadrilateral, but the delay and expense would be very great, and so would probably be 
the opposition of the Maharajah, as he is decidedly averse to the making or even the repairing 
of roads. ... I stil! intend to use luminous signals as far as possible, and I hope to be able to 
use them on the Pir Panjal. Opaque signals have not been forgotten. I intend to erect one 
at Siraoli, ... a flat-topped hill. ... 

The snow still continues to fall, but I hope to get away tomorrow’. 

He Jater reports that he had 
fixed upon the side Gurhagarh m.s, to Samnabanj for the initial base. ... Siraoli and 
Karchunt, two peaks on the tail of the Chatterdhar Range forming the most syromctrical 
figure, ...were occupied acoordingly. Though we had snow to contend with on both, ... wood 
being abundant, the masony pillars and platforms were built without much difficulty. ... 

The second peak...was Karchunt, ...much higher than ite rival Treckutta, and in the 
eyes of the natives nearly as sacred, if not more so. Its temple is in a flourishing condition, 
tended by Brahmins and supported by rich jagheers in the Towee valley. The spurs of this 
mountain are covered with shrines, the number of iron tridents of all shapes and sizes in them 
shew the veneration in which the natives hold this mountain [ 35-6]. ... 

It was necessary to take possession of it quietly and without hurting their feclings. Our 
object was...carried out without in any way violating their prejudices, though I was forced to 
cut down a few of the oaks on the surnmit!. 

From Karchunt be returned to take up final observations, leaving Johnson 
to continue the lay-out, with Muli peak® a formidable proposition ; 

It was absolutely necessary...to reside on the peak itself for several days ( ...on the snow, 
upwards of 15,000 feet above the sea ). Grass, wood, and provisions had to be sent on ahead, 
and sufficient artificers and labourers had to accompany the party in order to clear away the 
snow, ... to build the platform and masonry pillar, construct & hut for the lamp party, etc. 

The natives of the country were also much opposed to the ascent, their superstition leading 
them to consider the pesk the abode of the Pir himself. This obstacle was overcome at last 

"by..a good deal of persuasion; thus the party were enabled to reach the summit without 
undergoing anything beyond...a severe up-hill march over the snow, ascending no Jess than 
7,000 and odd feet on the last day. ... 

E Mr. Johnson, ... in choosing a site for the station, of course took the highest part of the 
snow. This, however, did not coincide with the highest part of the mountain, and after re: 
moving a great quantity of snow no symptoms of the rock or ground could be perceived; 
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another part was then tried, and there, fortunately, the rock was found within 11 feet of the 
surface of the snow. Soon after, ... the working party were surrounded with a thin cloud ao 
charged with electricity that the hair and clothing of everybody crackled in the most unpleasant 
manner, and some of them emitted sparks. The work was consequently closed for that day. 

The...electricity—added to the snow blindness, headaches, and cold that most of the 
natives were suffering from, in spite of their ingenious eye preservers made of pieces of fir 
twigs, horsehair, etc...—rendered it a matter of difficulty to prevent them from taking advan- 
tage of the snow to shoot down into a milder climate [ 207}. ... 

All the water...for drinking and slnking the lime bad to be procured by melting the snow. ... 
After some trouble a platform and...isolated pillar...for the instrument were finished, and a 
comfortable but for the lamp party was constructed. Mr. Johnson...took all the necessary 
observations after the residence of several days on this peak, being much hindered by cloud 
and snow storms. Duffadar Moolee...was left in charge of this lamp party...of four men. ... 

The approximate series was then carried into the valley of Kashmir. ... The party went 
down the valley, taking up stations on either side. ... Some of these...are high, but nothing 
remarkable was met with. The clouds and mist hindered the progress very much. 

By the end of July Mr. Johnson reached the northern end of the valley, having thus 
carried the approximate series...over no less than 165 miles in 43 months. The unfavourable 
weather and the necessity for change in the direction...prevented the further extension. 


Montgomerie commenced final observations at Gurhagarh on the 20th April ; 

At Siraoli I first saw the heliotropes shining down from the snowy peaks of the Pir Panjal. 
The snow at that time extended so many thousand feet below the summit...that it was not 
easy to imagine that men were residing there, the only indication of life...being the bright 
point of light shining from the apex of a noble snowy cone with that intense...light peculiar 
to a well served heliotrope, a sight not easy to be forgotten. ... 

For the few days that I was there the great snowy range, 70 or 80 miles distant, was visible 
during the whole day; not a cloud went near it, but with this exception the observations to 
these lofty peaks have invariably been hindered by clouds which...gathered about them one 
or two hours after sunrise. ... 

From Karchunt the party went down to the Chenab and crossed over that. river by means 
of the hemp ropes between Kethra and Ramban, then across the Soonkota Range...and up 
the Bichtari river, a fine dashing atream of clear water that tumbles into the Bannihal river 
some five miles below Kunchbi. ... 

Some delay occurred...on account of the great distance...for the back parties to...take up 
the points ahead in the valley of Kashmir. No direct road was available, and they were 
obliged to go by the Bannihal Pass. After the few days delay...the party ascended and en- 
camped on the eastern peak...marked Ahertatopa m.s. From this peak we had our first view 
of the valley of Kashmir. ... The rice-fields were flooded and the valley looked somewhat like 
a large shallow lake dotted with islands, the latter being the clumps of trees round the 
villages, pretty to look at but inconvenient for the surveyor, as they seldom allow him to 
see the kalis! of the village, though he may be sure there is one. 

The ascent of Aheriatopa is rather easy. I... made up a portable lightening conductor 
for the protection of the instrument. No iron being available...I was forced to splice the 
mining tools, crowbars, etc., together, ... forming...three points at the bottom. This con- 
ductor I pitched in the snow...close to the observatory tent. ... 

I several times heard the crackling noise going on whilst we were in a cloud. ... On a former 
occasion...the duffadar told me he had his hair set on fire by it, and that the corner of the 
platform was knocked down and the door of the lampbox wrenched off its hinges. Certainly 
I had to repair both when I visited the station. ... . 

Just before we left this station Mr. Douglas happened to put up his umbrella to keep off 
some uncomfortably large hail stones, when to our astonishment it began to make the same 
kind of crackling noise, and on shutting it down all the points coming together it fairly hum- 
med, and I thought it a rather disagrecable thing to handle. ... 

The observations at Ahertatopa were completed in three days. More peaks of the great 
snowy range came into view, and all remarkable ones were laid down, including...the well. 
known peaks Ser and Mer—or Nanu and Kanu—Baltal, and even the Nanga Parbat, or 
Dayamur [ 88 n.3 ), at a distance of 133 miles. ... The plains of Hindustan were not visible. 

From Abhartátopa Montgomerie moved on to Muli and had hardly got his tents 
and the lightening conductor eet up when 


a severe storm carne on, first with a strong wind threatening to throw everything down from 
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the ridge, and then with a fall of heavy hailstones. ... About 4 p.m. snow began to fall, and 
about 5 p.m. the lightning and thunder seemed to be on the peak itself; ... The small iron 
stove in my tent began to crackle in the most unpleasant manner; ... the hair of my dog 
crackled, and in thedark sparks were quite visible. ... : 

Fortunately the instrument was in its box...as it would not bave been possible to have 
reached the observatory tent in the dark. A good dcal of snow fell, but...added much to the 
comfort...by blocking up the crevices and keeping out the wind. ... 

Early on the 5th of June, I had a splendid view. ... The great snowy peaks bounded 80° 
of the horizon. The view towards the plains was magnificent, and...a large portion of Kashmir 
was visible. The houses in...Srinagar could be made out with a telescope though more than 
40 miles distant. ... With the first touch of sunshine the clouds seemed to spring out of the 
upland vallies...and gathered round the higher peaks. ... Soon the peak we were on had ite 
own cloud and...we saw no more of its brother peaks. ... Still the Jower stations had sunshine 
and the principal observations to the heliotropes were but slightly interrupted. 

The camp was in...sloping snow...connected with the platform by a very narrow ridge of 
snow...giving just sufficient room for the feet. On either side it was all but a precipice, the 
communication between the observatory tent was consequently not easily kept up, more 
especially at night when the surface of the snow was frozen and slippery. However, with the 
aid of a lantern Mr. Douglas and I made our way to and from the observatory. ... By 3 p.m. 
on the 6th I had completed all the observations, and was able to leave the peak. 

Duffadar Moolee, & native of the plains of India, never failed me ; his beliotrope was to be 
seen whenever there was the least gleam of sunshine on the peak. At night his lamp was 
always of good colour, bright, and evidently well trimmed [ 222 n.5 ]. 

By the middle of June Montgomerie had completed observations across the 
Pir Panjal! and he then worked down through Islamabad to observe at Kharapur ; 

This station was finished on the 18th of June, just before the rains eet in. ... From Karpur 
I went to Chum z.s., a high station seldom free from clouds. From this time to the end of 
the season the work was greatly delayed from the clouds, mists, and rain, and at. Gogipatri 
H.S. 32 days elapsed before all the observations were taken. The weather still continuing to 
be so bad, I marched the party into Srinagar. ... I reached the city on the 21st July. Mr. 
Johnson joined me shortly afterwards. : 

We remained in Srinagar about three weeks, taking the field again early in August. The 
weather had not, however, even then improved, ... and I was...obliged to spend a long time at 
Zebanwan nB.s.[ pl. 14]. ... I finished the final work for 1855 on the side Zebanwan n.s. 
to Gogipatri H.s. 

Johnson meanwhile ran a minor series northwards up the Liddar to cross west- 
ward into the Sind and down that river to close near Srinagar ; 

This expedition was a most arduous one, and...will prove very valuable as...correcting... 
a piece of country that. has...been but vaguely marked on the maps, few people having wandered 
over it. Mr. Johnson had to cross numerous glaciers and ascend many high peaks. ... 

I proceeded with Mr. Douglas down the Jhelum to Baramula, and then along the left 
bank of that river to Murree. ... Bad weather and paucity of trigonometrica] points prevented 
me from taking in much of the surrounding country. This route is a very important one. 
The road is already very tolerable, and might with a little Jabour be a good hill road, and 
eventually laden camels might be brought into the valley by the same. 

This Jhelum Valley road Jater became the main artery to Kashmir. In 1882 Dr. 
Arthur Neve rode along the bridle track from Murree to cross the Jhelum by a 
suspension bridge at Kohala where cart-road construction had just started. The 
road from Bàramüla to Srinagar was open in 1897, and visitors then had a clear run 
from Rawalpindi to Srinagar by tonga. Montgomerie continues ; , 

From Murree we returned to Kashmir. There Mr. Johnson rejoined me. ... I left the valley 
by the Pir Panjal Pass, sending Mr. Johnson by the Bannibal route. Some secondary work 
was done on the way. ... I divided the camp into two portions in order tbat we might see as 
many of the passes as possible. ... The Bannihal Pass, after the Jhelum route, is tbe lowest 
pass into Kashmir, but the route...is very rugged [ 228 ]; ... the Chenab has to be crossed in. 
most awkward manner by ropes, causing great delay and trouble in the rains?, ... É 

At Achnoor J halted in order to have an interview with Maharaja Golab Singh. I reachéd: 
Sialkote on the 1st of November, having thus been 8 months exactly in the Himalayas. ..- 
T have to thank the Maharajah...and his officers for the ready assistance that was given me. 
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With but two surveyor assistants Montgomerie had accomplished a great task 
during this first field season, and brought back a wealth of new geographical material 
of high accuracy [229,231]. The main series of principal triangles comprised 
three quadrilateral figures along meridian 75°, and then with a polygon swung 
north-west to Srinagar. From November to March the party spent the cold 
weather at Dehra Dün employed on computations and mapping. 


KASHMIR VALLEY, 1856 


During the advance of the triangulation in 1855, Montgomerie and his assistants 
had kept up a rough quarter-inch sketch in no way sufficient for geographical 
requirements. Having no spare assistants trained for topographical survey the 
Surveyor General obtained the services of three military officers from the Quarter- 
mastèr-General’s department who joined Montgomerie early in 1856 [388]. In 
addition to these three—George Allgood, Charles Johnson, and Peter Lumsden— 
the party was further strengthened by tbe posting of William Beverley, who bad 
one year's training in the drawing and computing offices at Dehra, and Elliot 
Brownlow of the Engineers. George Shelverton who had been one of the success- 
ful planetablers on the Himalaya survey joined later in the season [ 207 J. 

Montgomerie reached Srinagar on 30th April, and sent. Johnson out to cover the 
eastern end of the valley “with points at distances of from 8 to 10 miles apart" 
to serve the planetablers for half-inch survey [289]. He himself spent several 
weeks instructing his new officers before resuming the main triangulation’. 

The Kashmir Series...left Dehrah on the 4th March 1856, reaching Jammoo on 11th April. ... 
I had previously selected the neighbourhood of Islamabad as the most suitable for...teaching 
the p.4. Quarter Master General the system of topographical drawing [ 208-9, 211, 288-9 J. 
There were the hills above the Martund ( the temple of the Sun )[1v, 291], the broad 
plateau...of Islamabad, so characteristic. ... There were numerous villages, and a most 
complicated system of drainage wooded slopes, and cultivation; in fact, every variety of 
ground. ... About the end of & month I was able to detach two of them to sketch different 
portions..for the final work. Early in May, I had a sufficient nuinber of points to start 
Captain Johnson also. ... 


J was able to commence the principal observations on the Ist of June. ... The rains obliged 
rne to stop before the end of July. When the rains were at their height, I took up the com- 
putation of those points that were required for the next planetables. ... I inspected the work 


of all the officers...engaged on topographical sketches. ... The rains still continuing to be very 
heavy, I arranged to go into Ladakh, and made a reconnaissance of a portion of country, and 
set Captain Lumsden to work on a new planetable square. 

When the weather cleared he made his first observations from Haramukh, 
the imposing mass that dominates the western end of the valley from the north. 

On the 6th of September...I commenced the ascent of the snowy mountain of Haramookh. 
After a march of 4 days I reached the station that had been built by Mr. Johnson before the 
rains set in. ... I encamped on the summit leaving, however, the bulk of my camp just below 
the limit of forest. ... This station is built on a sharp spur of the snowy peak of the name 
name. It is some hundreds of feet below the top of the peak. The highest point was. 
abandoned partly in consequence of the refusal of the carriers to cross over the cracks of the 
glaciers that intervened between it and the present station, and partly because it was too. 
exposed a situation for the larop men. ... 

This station can be reached from Bandipoor on the great lake in four days. ... The station 
is about 16 miles to the east of Bandipoor?. ... 

--I had the pleasure to see the various ranges of the Himalaya right up to Karakoram. 
There was nothing remarkable in the first 6 or 7 ridges. ... Bayond...camo the snowy points of 
the Karakoram Range, and behind them I saw two very fine peaks standing high above the 
general range, ... possibly 140 miles away from me [ 87-9; pl. 6 ]. 

The station on Hararnookh is upwards of 16,000 feet above the soa?, commanding a fine 
view of about 270° of the horizon. ... The platform is just above a fine glacier that slopes down 
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into tbe tarn called Gangs Bal. Shortly after my arriva] this glacier began to break away 
in huge pieces that thundered down towards the lake, throwing out clouds of pounded ice. 

By two o'clock on the first day I had drawn out all the heliotropes on the other 
peaks except one, and that made its appearance in time to allow me to take two zeros before 
sunset on the 2nd day. During the 2nd night I completed all the observations to lamps. 
"The moon was shining brightly. ... The glaciers, mountains, the great Jake [ Wular J, and 
valley below looked magnificent. ....By noon on the 3rd day I had completed all tbe 
necessary observations, and before dark we had made our way down to the edge of the first 
birch forest, thus descending about 6,000 feet. 

The Karakoram peaks were not seen again till intersected by Brownlow the 
following July and August from stations above the Deosai plains [ 89g, 229 ], and 
Montgomerie now dosed his observations for the season at Hant to the north-west. 

This took me first by the great lake, and then for two marches along the road that Jeade 
to Becardo and Gilgit. This road is kept in good repair and has a godown and chowky at each 
atage. ... When the principal observations were finished, I...looked at the topographical work 
and carried on various computations, ... closing the field season about the end of October’. 

On completing his secondary triangulation at the east end of the valley Johnson 
had extended the main approximate series to the north till checked by the movement 
of the Maharaja’s troops towards Gilgit [ 232 ], when he switched to secondary work 
in the Kishanganga valley; “The Maharajah particularly requested me not to 
advance towards Skardo till the force had returned ”. 

Douglas was employed on minor triangulation southwards across the Pinch 
hills from Baramila, and east towards tbe Pir Panjal Pass. Brownlow, after some 
months with Montgomerie, ran a minor series down the Jhelum. Shelverton re- 
connoitred the Màru-Wardwàn valley? north of Kishtwàr [ 227, 231, pls. 6, 11 J. 

The three military officers were withdrawn to their units at the end of the season 
and the value of their training was Jost to the department. They had completed 
some 3,200 square miles on the 3-inch scale at. the eastern end of the valley and up 
the Liddar valley towards Kolahoi. 

There had been one nasty accident. One of the best of the dafadars, Ramdin, 
fell down a precipice in the Pir Panjal, and narrowly escaped with his life. “The 
scalp was dreadfully split and one eye completely gone. His back also and other 
portions of his body were seriously injured”. He recovered only to be left “a 
sadly mutilated cripple” and was granted a pension [ 454 J*. 


KASHMIR & JAMMU, 1857-8 


At the close of the second season, 1856, Montgomerie made a rough estimate of 
the area of the Mahar&ja’s territories ; first, on the Kashmir, or southern, side of 
the snowy range, where 8,000 square miles had now been completed ; second, be- 
tween the snow range and the Indus river ; and last, to the north of the snow 
range so far as the Maharajah’s authority might be found to extend. 

I propose to &urvey the valley of the Indus on the }-inch scale on account. of its general 
barrenness and scarcity of inhabitants, and also on account of the great expense...for a larger 
scale. The numerous villages and the comparatively easy nature of the remaining country 
renders the use of the }-inch scale advisable. 

The...progress for the planetablers has been taken at 2,000 square miles. ... In the valley 
of the Indus the total number of working months can only be four, on account of the great 
height of the mountains. ... For the triangulators I have also assumed 2,000 as the unit, 
because I think that 10, 000 square miles is not below the average of & season's work for 5 
surveyors when they have tolerable weathers. 

On this basis he estimated that the completion of the Bury ey would require 
another four years, allowing 6 surveyors for planetabling and 5 for triangulation. 
The party was accordingly strengthened by several new assistants, and comprised 
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for season 1857—triangulation, Brownlow, Basevi; Shelverton, Johnson, Douglas, 
Beverley—detail survey, three military officers from the Quartermaster- General's 
department, Austen, Melville and Murray [229] and four sub-assistants of the 
Great Trigonometrical Survey, Robert Bell, Neale, Baness, and George Scott, only 
Bell having had any previous planetabling experience [ 211, 428 }. 

^A Of the. triangulators, Brownlow was deputed to reconnoitre north-west “‘across 
the Kishenganga, and if possible over the Kaghan valley" to provide points ‘‘to 
the south of the Indus west of the Nanga Parbat", and to make junction with 
Robinson’s survey of Hazara. He was also to correct " our very limited knowledge 
of the mountainous country between Gilgit and Peshawar, including the course of 
the river Indus from the Nanga Parbat". He left Srinagar on 6th May, uL 
and after a very difficult march, frequently up to the waist in snow, reached Shardi in Drawar! 
on the 15th,...: and has since reconnoitred the snowy range between the Nanga Parbat and 
ae visiting the lofty snowy peak No. 21 of the Kashınir Series. mes 

This reconnaissance was cut short by his recall to take over dialon of the 
main series towards Skardo?, and the triangulation of the Kāgān valley was even- 
tually resumed in 1861 by Harry Thuillier, whom Montgomerie directed to 
fix ell peaks that are visible to the north, and if possible those of the Hindoo Koosh range. 
'To collect geographical i information as to all countries lying to the north of Khagan and along 
the river Indus, in order to add to, and correct, the imperfect maps of those terrae incognita, 
and if possible to define the course of the...Indus where it is unknown. 

All doubt as to the identity of distant peaks is generally removed by visiting two points 
within 2 or 3 miles of each other, as the shape and relative positions of the peaks of a distant 
range do not differ materially at either end of such a short base. A third point sta distance 

..must of course be visited before the peaks can be finally fixed [ 82, 221 F. : 

Shelverton was to triangulate the Chenab valley eastward from the main series, 
fixing points for the detail survey towards Kishtwar, and making junction with 
Mulheran’s work in Chamba [ 204-6 ]- He covered about 2,500 square miles of “‘the 
wild valley of the Maru-Wurdwan, and'a large tract on either side of the Chandra- 
Bhaga between the Pir Panjal ‘and the'Chattardhar snowy ranges” [ pls. 6, 11 j. 
When rain stopped work he joined Montpomctic at Srinagar on 21st Tu. and 
returned to complete his area in September. -- - 

As work in the high ground to the north could not be started Bee the middle 
of June, Johnson first completed the detail survey of a difficult area at the eastern 
end of the Kashmir valley left over from the previous season, and then moved up 
to continue reconnaissance for the principal triangles across the heads of the 
Kishanganga and Astor valleys. He was much delayed by heavy snow, but by 
the end of July had selected and built four stations on peaks overlooking the 
Deosai plains in “Little Tibet" [ 232, 240 ].. He then established 9 stations “on lofty 
peaks on either side of the...Indus, thus carrying the series nearly to the junction of 
the Sooroo and Dras rivers" about 100 miles short of Leh‘. 

Douglas was first to triangulate "the planetable squares” to the south of the 
Pir Panjal, through the foot-hills towards Mirpur, and then to carry a series of 
minor triangles from the head of the Sind valley over the Zoji La into Ladakh, 
and down the Dràs river to its junction with the Indus. 

Your first duty will be to make a reconnaissance of the head of the Sind valley, and then 
to order the erection of staves...to carry the triangulation into the Dras valley. ... I wish 
you to sketch on the 3-inch scale that portion of the Sind valley...east of long. 75? 15'. The 
piece of country...is only valuable as lying on either side of the great road from Ladak to 
Kashmir, and...the great essentinls...are all that are required to be strictly accurate. ... 

The object of this Dras Minor Series is to provide with...points for topographical work the 
whole of the country drained by the Dras River. ... The points should not be more than 12 
miles apart and should be as conspicuous as possibile; 

On reaching the Indus, if the approximate series of the principal triangulation has not 
reached the junction of the Dras River, you must finish the series on conspicuous points that 
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can be easily taken up by the principal series. |.. You must instruct your flagmen to erect 
conical piles of stones of as great.a height as possible, but not Jess than 5 feet in radius and 
9 feet in height. ... These piles might be capped with whitewash for 3 feet, so as to td Sead 
them from the isolated pieces of stone that abound in these hills [ 232]. 

‘I wish to impress on you the importance of making all piles of stones O Over G.T.8. marks as 
strong and lofty as possible, so that they may remain conspicuous for years, even when the 
staff has been burnt up by lightning or otherwise removed. The expense of re-erecting the 
staves is always very great. 

: Whilst carrying on the triangulation it will be necessary to Jay down as many of the high 
s in the neighbourhood as you can, selecting tbe most conspicuous, and re-obaerving the 
snowy peaks, d, e, i, f, j, x, and any other known peaks in the great range that may be visible. 
Vertical observations should be taken throughout, and all the usual rules.. „observ ed}, 

Douglas was not able to complete this programme, but made ' ‘a very neat 
sketch of a high piece of ground near the head of the Sind River”, and carried ‘‘trian- 
gulation over the great enowy range that separates Kashmir from Ladak...by means 
of several stations on very high peaks" to a "short way beyond the fort of Dras”. 
His death from an unfortunate shooting accident at d at tbe end of the 
season was a great loss to the Department [ 419 J’. ; 

Beverley made a planetable reconnaissance of the route from Ad to Pünch, 
and then *'practised sketching on the }-inch scale above tbe Lolab valley”. After 
helping Montgomerie at Srinagar with the computation of points for the plane- 
tablers, he took up secondary triangulation on the western borders. 

. On "Basevi s arrival from the Great Indus series he was directed to report on 
all the passes leading into Kashmir from the south between the Ferozepore Pass 
near Gulmarg on the west and the Banibàl Pass on the east. He was also to sketch 
on the }-inch scale the main range between Apharwat Peak above Gulmarg and the 
Pir Panjal Pass? [pl. 15]. -The Surveyor General had pointed out that. “Vigne 
mentions that the easiest pass into Kashmir said to be practicable for guns is the 
Banihal Pass [ Iv, 291 n.3 ; v, 224 ], ... but this is believed to be jealously kept from 
the knowledge of foreigners; any passes regarded in this light should be surveyed 
with tact and caution", After surveying the passes Basevi was to p 
return by the Vedusta River [ Jhelum ) from Islamabad to Srinagar, and report on the said 
river between those places, and also upon the Dal, or City, Lake. "Time and circumstances 
permitting you will report on the Vedusta from Srinagar to Baramula, including the Manasa 
Bal and the Wular Lake [ 231 ]. 

Three barometers, two boiling- -point thermometers, a planetable and a stand, are now 
placed at your disposal. ... One of the barometers and one of the boiling thermometers should 
be left in the city, and arrangementa should be made to register...observations of them at 
some place, the height of which can be determined trigonometrically bereafter* [ 69, 236]. 

In September, he took a minor series down the Jhelum towards Muzaffarabad to 
provide pointe for planetablers not more than 8 miles apart. 


. Official news of the troubles in India reached Montgomerie on 11th June in a 
letter from the Surveyor General ; 

You will...bave heard of the scenes. which occurred at Meerut on the 10th inst., and at 
Delhi on the 11th. ... Beyond the interruption of the post and disturbances caused by thieving 
scoundrels there seems to be no cause for alarm. ... Your party, I think, will be quite safe 
pursuing its peaceful avocations in His Highness the Mahsraja’s territory, and I would 
advise your going on with the work as if nothing had happened, unless you receive positive 
orders from the Chief Commissioner to come back. ... You will act on your own discretion’. 

Though he altogether under-estimated the seriousness of the situation in Upper 
India, the Surveyor General was correct in judging that Kashmir would be beyond 
the reach of trouble. Montgomerie himself thought it wise to remain in Srinagar 
to maintain touch with the Maharaja’s ministers, and “to procure the necessary 
assistance for his several detached parties”. The large number of new officers and 
detachments also called for his presence at headquarters, and led him to recall 
Brownlow from the Kagan to observe the principal triangulation northwards to 
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the Indus. With Scott as recorder Brownlow set out from Bandipur on 18th 
June, observed at Hant two days later, and by September had closed observations 
just south of the Indus. Work was “much hindered by heavy clouds and haze” 
but he succeeded in getting rays to the Karakoram peaks which intersected with 
those which Montgomerie had taken from Haramukh [ 88-9, 226 ]. 

The plains of Deosai were a great. obstacle...for, although the depression...gave & most 
extended view from very high points, still, there being no habitations for the distance of 7 or 
8 marches, and no village of any size for 11 or 12 marches, the operations were carried on 
under very great difficulties [ 235-6 ]. 

In the plains the only firewood...is got by digging up the juniper roots, and from very 


thin stunted willows [ 234]. ... On the mountains...there was absolutely no firewood. ... The 
stations being all from 16 to 17,000 feet in height, it was absolutely necessary to reside for 
several days on these stations. ... The people of the country were, moreover, not very 


willing to enter the plains from the Kashmir side. The operations could only be carried on 
during the rainy season, and at that time there are but few breaks in the clouds which rush 
through...into the valley of the Indus and across the Karakoram mountains. ; 

With the greatest diffculty the signal men...were fed, and on two occasions the main party 
were fairly starved out and bad to retreat in consequence of protracted cloudy weather. Sta- 
tions over 15,000 feet...are unmistakeably unpleasant, though there is some slight compens- 
fion...when the upper level of the clouds falls, ... leaving the camp on an island surrounded 
with a level sea of clouds from which the peaks...stood out like other islands, and the waves of 
clouds surged backwards and forwards across the lower ridges. ... 

In clear weather the views were really magnificent. ... The atmosphere was at such times 
wonderfully clear. It was across the plains of Deosai that I took the first observation to the 
peak K-2 (28.287) at a distance of 136 miles. ... Notwithstanding all the difficulties, the 
triangulation was successfully carried over the plains during one season without relaxing 
any of the rigorous rules of thé a.r.s.) [ 225, 231 J. 

Further progress being stopped by winter conditions, Brownlow closed work, 
reached Srinagar on 20th September, and left three days later to join the Army 
at Delhi [ 483 ]. 

Good progress was made with planetable survey during the summer of 1857.. 
“Lieut. Montgomerie trained his six new assistants who arrived gradually, the last. 
coming in about the beginning of June. As the officers became fit to work inde- 
pendently they were sent out, ..and by the middle of June they were all at 
work'?. The military officers from the Quartermaster-General’s department all did. 


well [227 ]. 
Austen sketched a large area of rough ground along the Jhelum below Baramila, 
“detail unusually close but shown vith great clearness". Melville worked in the 


high ground at the head of the Liddar and Kishanganga rivers. Murray com- 
pleted three separate boards, the first in the hills to the west of the Wular Lake, 
the second in the highest parts of the Pir Panjal, and the third in the Cbandra- 
Bhaga valley recently triangulated by Shelverton. Montgomerie reported after 
his inspection during August ; 

Lieut. Austen’s planetable is done in a very artistic manner, and though in a different 
style it expresses the ground as well as the sketching done by Captain Lumsden in 1856. ... 
His touch with the brush and accuracy of delineation makes his board the best that has been 
done during this season. 

Lieut. Melville finished 95 equare miles of very difficult and high ground at the head of 
the great eastern branch of the Lidur River though he was interrupted by rain and heavy 
clouds, and had to cut his way over the glaciers about the Shesha Naglake. Thia piece of ground. 
embraces more glaciers than any other board yet finished, with the exception of the board. 
done by Mr. Douglaa last month [ 228 ]. 

After instruction in planetabling between the Sind and the Lolàb, Bell and: 
Neale then surveyed the south-west ridges of the Pir Panjal into Pinch. 

Half-inch detail survey for the six months came to about 6,500 square miles, 
of which the military officers had contributed from 1200 to 1400 each. Triangulation 
covered 21,000 square miles, and included 541 secondary triangles fixing control for 


` DDn. 53 A lx. 393 ) | memo. to Punjab Gort. by ros., 6- 3-61 3 cf. GTS. Syn., vix ( xxsli-ix —C ). 
*DDn. 716 ( 204 ), Report, 1856-7, 6-1-68. 
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the planetnbling, but the most notable achievement was the fixing of preliminary 
heights for the Karakoram peaks, K2, 27,928 feet, K1, 25,416. ‘The former is 
an altitude never dreamed of by the travellers and savante who have seen those 
ranges. .. None indeed put these peaks down at anything over 24,000'7. It was 
in October 1857 that Montgomerie took his magnificent panorama of the Pir Panjal 
[ pl. 15 ] from the rocky hill of Takht-i-Sulaiman, or Sankar&-Chürya [ rv, 291 J. 

The season had an anxious start. Not only had there been the training of new 
officers and assistants, and the disturbing news from India, but also the serious 
illness of the Maharaja, who died on the 2nd August. He was immediately 
succeeded by his eldest. son, Ranbir Singh and there was no break in the friendly 
policy towards the survey. The Surveyor General warmly acknowledged 
the cordial support received...at all times from the late Maharajah Goolab Singh. ... His 
successor Maharajah Runbbeer Singh following the excellent example of his father...has also 
assisted the survey in every way. ... M 

Lieut. Montgomerie is deserving of all praise for the admirable manner in which he has 
kept his position in Kashmir, and maintained the most amicable relations with its Government 
during...the embarrassments caused by the illness and death of the Jate Maharajah. During 
the early part of the season he rendered great assistance to the Political Agent. ... 

At the commencement of the season when the party had just reached Srinagar, a fire 
broke out in the city which...threatened to involve the palace and the whole capital in one 
universal conflagration. Lieut. Montgomerie with his establishment was able to render 
effectual aid in extinguishing the fire. ... His able assistant Lieut. Elliot Brownlow rendered 
himself most conspicuous by his activity and energy in the midst of the flames’. 

For season 1858 the first task was to complete the survey south of the great 
Himalayan range. Up to the end of June Montgomerie employed his three trian- 
gulators on secondary triangulation fixing points for the planetablers—Shelverton 
northwards from Jammu through Udhampur to the Chattardhar Range—Johnson 
eastwards from Jammu to Bhadarwah [ pl. 6 ]J—Beverley along the Jhelum to 
Muzaffarabad on the lower Kishanganga, with connection to the Kagan peaks. 
In July he reported the completion of the triangulation of the ‘‘Sub-Himalayan 
territories of the Maharaja of Cashmere", which he defined as lying 
to the south and east of the great axis of the Himalayas, ... from the river Ravee and the gla- 
ciers of the Bramah Range on the east [236] to the glaciers of the Nanga Parbat on the north’, 

This province, by far the most valuable portion of the Maharaja's dominions, has an area 
of nearly 22,000 square miles, including all the hilly country drained by the Kishangunga river, 
—the valley of Kashmir—almost. all the hilly country drained by the Jhelum—all, except the 
small districts of Lahoul and Panga, drained by the Chenab— also a portion of the hills drained 
by the Ravee—as well as a rich tract of level ground at the foot of the hills between the Ravee 
and Jhelum rivers—...three snowy ranges and 250 miles of the Great. Himalaya Range 
[ pl. 6]. ... No less than 860...points have been fixed by means of about 1,800 triangles*. 
From July these three triangulators resumed work beyond the great range up the 
Indus and into Baltistan and Ladakh [ 232-3 ]. 

Planetable survey was distributed between the three military officers and two 
young sub-assistants. After spending the cold weather on map drawing at Dehra 
Din, Austen, Melville and Murray took up work in the Jammu foothills during 
February [232]. By the end of March, Austen had sketched 550 square miles 
round Jammu including “some very difficult raviny ground at the foot of the 
hills”. He tben moved up to the Chattardhar ridge, but was delayed “by the 
winter’s snow and occasional fresh falls", and was later laid up for several weeks 
after being assaulted by unfriendly villagers [ 475-6 ]. 

Melville worked first in the lower hills south of the Chattardhar Range, and 
then moved west beyond Kashmir to the region of Tithwàl on the lower Kishan- 
ganga where by the end of May he had finished i 
his entire section of 490 square miles, including nearly the whole district of Kurna, which 
has not hitberto been visited by any European except Lieutenant Brownlow. ... Country... 


3DDn. 716 (155, 204), Reporta for Aug. and for reason, 1857. * DDn. 643 (167), 5G.'s Report, 
16-10-57. ! Bràms peak, 21,058 ft., & glacier, on Gt. Himalaya range some 30 m. 8. of Nun Kun, draining 
into Maro-Wardwan valley [ pL 13). ‘DDn. 716 ( 307 ), rox. to SG., 18-7-58. 
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picturesque in the extreme, tolerably. culturable, and posseasing capital grazing ground, 
but to the north being very rugged. ... The inhabitants are very independent and. acknow- 
ledge obedience to no one, not even to their own Kajal. 

In August he moved east to Padar in the Chenāb valley which had been tances. 
lated by Johnson in May; his ground lay to the east of 76° and south of 334^, 
and is drained by the Chandra-Bhaga before it is joined by the Maru-Wardwan River. ... 
Includes all the country drained by the Batnai River?*, Lieut. Melville will..shew all the 
ground...beyond the boundary between the Mabaraja’s and the Chumba teritory, 
prevent any difficulty about a junction with the survey of Chumba’. 

He later surveyed the area where Austen had trouble earlier in the season. 
It was a bad year for cholera, and Melville lost two of his followers. 

Murray had started work on 24th February in the sandstone hills north of 
Jammu, and had then moved to western Punch “just to the east of Murree sana- 
torium", and then in the direction of Kagan. In September he was transferred to 
Robinson's party in the Punjab. 

Edward Ryall and Todd joined from Robinson’s party early in Tune 1858, and 
after instruction near Srinagar took up work towards the Chamba border on the east. 
Except for about 700 square miles‘, the provinces of Kashmir and Jammu south 
of the great range had now been surveyed on the }-inch scale, in 22 field sections. 
During the cold-weather months of 1858-9, these. were mapped at Dehra Dun to 
form “The General Map of Kashmir Proper" [238] that was despatched from 
Dehra at the end of May 1859, with a full account by Montgomerie ; 

Kashmir is a large valley lying between two snowy spurs of the Great Himalaya Range, 
drained by the river Vedusta or Jhelum, which with its tributaries is navigable by large boats 
for about 90 miles. The greatest leugth of the valley from ridge to ridge...south east to north- 
west...is about 118 miles. The flat portion is about 89 miles long, with an average breadth of 
163 miles, elevated about 5,200 feet above the sea. ... 

The lower level is subject to inundation, and indeed the portion between the city and the 
great lake still forms one vast marsh. ... The mounteins around Kashmir are covered with 
snow for at least 8 months in the year, many being from 15,000 to nearly 18,000 feet above 
the sea. ... Special arrangements were required...for the necessary supplies of food and wood 
when the surveyors were working far above the villages. ... 

Though the country...was 80 elevated the rigorous rules of the c.r. Survey were adhered 
to throughout [229]. ... On the principal series...the observations were invariably made to 
luminous signals [ 222). ... Numerous observations being required, it was necessary for 
me to reside on the peaks for at least two days and nights, generally more. ... Occasionally 
..the party had to remain pitched on the snow for upwards of a week [ 223-4]. ... 

By...principal and secondary triangulations the whole country was covered with trigono- 
metrical points at an average distance of little more than 4 miles from each other [ 119, 289 ]. 

The topographical detail was sketched in the field on planetables, ...an arduous task in 
such an elevated country, as it was...necessary to visit numerous peaks and...ridges in addition 
to the trigonometrical stations. ... The drawing of the field sections expresses the ground 
well, that of Lieuts. Lumsden and Austen being more especially artistic. ... 

There were many difficulties peculiar to surveying in a partially independent State. The 
natives of the country, moreover, had prejudices against going up some of the high hills, but the 
clouds, mist, and haze, were always by far the worst enemies of the surveyors. 

The Kashmir map embraces 8,100 square miles, with no less than 4,606 villages depending 
upon 352 trigonometrical points. The cost has been about Ra. 4-5-2 per square mile, 

Montgomerie found the local name of the Jhelum River spelt in several ways ; 

I suppose you have already printed Vadusta. If you have, add or Behut. The latter is, T 
am told, a corruption of Vadusta which is spelt indifferently Badusta or Vadusta. I tried two. 
munshis. ... One spelt it with a B and the other with a W or V; ... one used d where the 
other used a tf. 


A list of the parganas of the Kashmir valley was attached to the map ; 
After Acber took possession of Kashmir [1589 a.p.], his dewan Todamul [1: 153-5] 
proceeded to divide the valley into pergunnahs. Thirty-three pergunnahs were formed by 


! DDn. 716 ( 205), Report for May 1858. — *joins Chensb, from wN., shect 19, pl. 6. > DDn. 716 ( 322, 
371), 14-8-58 & Sept. ‘nr. Jammu and in Kishsogangsa valley (232). * DDn. 717 (27 ), rom. to SG., 
304—659.  *ib. (45), rom. to w. B. Scott, 20-65-59; also Piasta, Stein (82-7); Ferguson (112, 129); 
citasti = hand span, the fabled width of spring at source. 
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grouping the villages together ina convenient manner. The villageof Patan was, however, 
omitted. When the mistake was pointed out to Todamul be ordered the village to be made 
into the 34th pergunnah by itself. .. Bubsequently...the Diwan wished to make up two more 
perguonshs eo that there might bea total of 36. .. Salmmora Bals io the south of the city, 
and Salimoza Paieen to the north. ... In the Sikh Mine 4 more pergannahs were madel. 
. The small areas near Jammu were cleared up in the spring of 1858. Austen 
surveyed the low sandstone ridges of districts Samba and Jasrota before rejoining 
his regiment in England. Melville completed s similar area forther east, and 
then joined Montgomerie in Srinagar. During May he and Ryall spent ten days 
instructing new assistants in planetabling north of Srinagar, and then took them 
out for survey of the upper Kishanganga, “‘a...precipitous chasm in the mountains". 

This had to be taken up when the snow was beavy, even at 9,000 feet. This added very 
much tothe difficulties...but, as the Maharajnh's troops were shortly to cross the valley en- 
route to Gilgit, it was necessary to finish early [226} The work was coinpleted m very good 
time, and the...gurveyora were then transferred to fresh ground in Little Tibet and Ladak. 
The close of this Kishanganga work in June completed "the southern slopes of 
the Himalaya that belong to the Maharaja”’. 

During May and June, after Beverley had fixed a number of extra trigono- 
metrical points, Melville and Ryall surveyed the ‘‘fort and city of Srinagar on the 
scale of 2 inches to mile, forming a handsome map" [ 239~40; pl. 14 F. 
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Survey to the north had been started in 1857, when Johnson laid out the princi- 
pal triangles and Brownlow had observed the final angles across the Deosai Plains 
up to the Indus, Whilst the survey of Jammu and Kashrnir was being brought to a 
close during 1858, Montgomerie sent his triangulators forward on “‘a new survey...of 
Ladak and Little Tibet’. This term, Little Tibet, had Jong been applied to the 
country of Baltistan, which lies immediately north of Kashmir and extends across 
the Deosai Plains and astride the Indus to the Karakoram Range, with Skardo' as 
its capital [1: pl. 8; 1v, 290-1; v,147,227,239; pls. 5, 13]. Its origin and signifi- 
cance is described on a later page [ 240 ]. 

At the end of June 1858, Shelverton® was sent north to carry forward the principal 
series from Brownlow’s stations overlooking the Indus. He was to observe the 
polygon round Skardo, and then advance towards Leh, with stations on either side 
of the river. Montgomerie gave instructions for the observation and designation 
of snow peaks and for fixing secondary points for topographical work. He recom- 
mended whitewashed cairns as used by Douglas the previous season and by Walker 
on the Peshawar survey ''when observing to low from high ground [ 216, 228 ]”. 
Shelverton started work at the end of July and closed on stations just above the 
junction of the Dràs River. His observations to the Karakoram peaks brought 
the height of K 2 to be 28,287 feet above the sea [ 89 ; pl. 6 J5. 

Johnson? was directed to extend the main approximate series to Leh, and then 
to triangulate the Shyok river "starting from its junction with the Indus” ; 

The primary object. of the Shyok triangulation is to cover all the country drained by that 
river with sufficient...points for the topographical work. Provision should be made for the 
triangulation of the larger tributaries...which wil be taken up after...the main stream. ... 
Your attention should be more particularly directed to peaks east of 77° and north of the 
Shyok. Points on the extreme east will be very valuable, 

A reconnaissance on the }-inch scale should be carefully made, giving as many villages 
as possible. Enquiries should be made about all roads to Yarkund, about the names of the 
serais®, as well as of the ranges of peaks. All information about Yarkund, Shigar, and Hanazi 
Nagar should be written down?. 


DD». 717 (48), 2 ; cf. Stein (133-8); Ferguson (38).  'DDn. 652 (6) & 717 (1827, 
6-10-60; Report 1858-9; Ve iea (30); J-inch reduction, ono, Lib. p(4). DDn. 716 (361), rox. 
to Punjab Govt., 30-11- 58. tloca} form ph PE to Skardu of official MA pe. t with Neale as recorder. 
“GTS. Syn., vu (xxi—C). 7 assisted by Scott, "staging sbelters. * DDn. 716 ( 310 ), 10-7-58. 
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Part of the KASHMIR VALLEY 


(overleaf) 


from Montgomerie’s 34-inch survey of 1856-7 


From sheet. 28 of Atlas of India, published by 
John Walker 1867, scale 4 miles to an inch. 


Route Map lithographed at S.G.O., Calcutta 
E 1860, a second edition following in 1862. E 2 
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Tio atarted on the Rhyek aorioa on sth September and "though hindered by bad 
weather observed at three high stations before closing for the season". His 
assistant Scott advanced the main lay-out up the Indus- 

Beverley extended the Dràs minor series started by Douglas [ 227-8] to close 
on the main series, and then observed at twenty stations westwards up the Shingo 
valley towards the Deosai Plains, “in very elevated ground" [ pl.6]. ^ 

The completion of the Kasl:nir map delayed the start in 1859, and the party 
did not reach Srinagar till 11th May. As field work now lay all to the north the 
late start suited well. The strength had been much reduced, and only Melville 
and Ryall were available for planetabling. Shelverton remained at Dehra working 
on the General Report till he took over charge of the Gurhagarh Series [ 51 ]. 

Johnson spent May on the upper Kishanganga and then carried forward the 
main series up the Indus, sending Scott ahead on the approximate series. He was 
to give special attention to the snow peaks [ 88], and to 
tbe names of stations with their provinces, pergannahs, etc. ... If possible Le, the capital of 
Ladak, should be fixed from the principal stations. 

The approximate series is to be pushed up the river...in continuation of last year's work, 
with stations in the hills on either side of theriver. This series will for this season only 
extend as far as the Zaskar River. The stations near the Zaskar must...give suitable bases 
for the extension of the triangulation up both the Indus and Zaskar rivers. ... 

Two or three stations must also be selected in the ridge between the Shayok and the Indus 
in advance of the Zaskar River...to command a good view of all the peaks about the head of the 
Shayok River. ... A careful reconnaissance on the }-inch scale to be made!. 

Wintry weather compelled him to close work in September ; 

In consequence of stormy weather and the extreme cold which the native lampmen could 
stand no longer, the work had to be closed a little earlier than usual. ... The weatherat the 
beginning of September was very stormy, .. and similar weather continuing at sbort 
intervals made it too cold on the higher peaks for the native heliotropers to remain on the 
stations till the end of the month. The thermometer in tbe day time was often as low as 
15? Farb. The weather generally during the field season of 1859 has been very unfavourable?. 
Scott. brought the approximate series to its terminal stations beyond Leh by the 
middle of July, and then ran a minor series up the Zanskar valley for topographical 
purposes. 

After triangulation beyond the Zoji La to provide points across the upper Dras. 
and Suru valleys, Beverley extended the main series towards the head of the Indus. 

The general object of the Upper Indus seriea is to cover with c.T.s. points for topographi- 
cal purposes all that portion of the Maharaja’s Ladak territory that is drained by the river Indus 
before receiving the Zanskar tributary. ... 

A single series of symmetrical triangles...will be sufficient, with minor branches for the 
Hanle and other large tributaries that there may be between Leh and the Chinese frontier. .... 
The Upper Indus series forms a most important section of the Kashmir Series [ pl. 6]. ... 

Mr. Neuville will accompany you...till it is necessary for him to join Mr. Johnson, whom 
he is ultimately to assist in the observatory*. 

After sending out his triangulators Montgomerie himself set out to Ladakh, 
taking Melville with him‘. He travelled up the Sind, crossing 
the Zojji La, the Ummyika La, Photo La, and other passes. En route to the first some snow 
was encountered and a road had to be cut with hatchets, but furtber on—tho’ the passes were 
higher—-no snow was met with until after passing Leh. ... At Kargil, the largest placein the 
Sooroo valley, Lieut. Melville commenced his work. 

After completing about 500 square miles of }-inch planetabling during July 
and August, Melville “was laid up from over-exertion and forced to get medical: 
&dvice". He spent the rest of the season at Srinagar on light duty, joined by Ryall: 
who also had fallen iU whilst on detail survey on the Upper Kishanganga.. 
Montgomerie continued his tour and, e 
after reaching the Indus River, ... had in consequence of the height of the river to march by 
an upper road with a low range of 14 or 15,000 feet between him and the Indus, 


1DDn. 717 (53, 56), To x. to Johnson, 30/1-5-59; properly Z&nsk&r, from Tibetan, meaning “ white 
copper” [20515]; DeTerra (21 n 14) ; HJ., 1x0, 1959-60 ( H-H ). ‘ib. ( 96), 3-10-59. *DDn. 
717 (59), 7-8-59. “Melville & Ryall had completed their svy. of Srinagar town [232 ]. 
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After inspecting the triangulating party under Mr. Beverley and...the approximate series 
under Mr. G. Soott, ... Captain Montgomerie pushed on to make reconnaissance of the upper 
part of the Indus and of the so-called tableland of Roopshoo. ... Spent the end of July and the 
beginning of August in Roopshoo, and reconnoitred as far as tbe grest Chomorari Lake 
[ Tso Morari], ... & splendid sheet of water perbaps 20 miles long. ... 

Roopshoo...consists of & series of lakes, or the beds of what have...formerly been lakes. 
From these, which are generally at or over 15,000 feet, mountains with tolerably easy slopes 
rise up gradually to rome 18,000 to 19,000 feet. ... To the south of Chomorari Lake they rise 
perhaps to 23,000. The lakes...8re generally landlocked, receiving rivers and discharging 
nothing. They have become more or less salt. A want of drinking water is consequently 
one of the traveller's difficulties [ 235 J. 

Captain Montgomerie hopes that the triangulation will be successfully carried up to the 
Chinese frontier and south of the Himalayan ridge, though the country remaining...presents 
truly formidable obstacles. ... Fuel...gets scarcer and scarcer. ... At first willow sticks about 
the thickness of the thumb were to be got, then furze-bush roots had to be dug out, ... and 
finally near the Chinese frontier nothing except cowdung was to be had, and the greatest care 
was necessary to select a place for encampment where Tarters bad formerly been? [ 236). 

For season 1860, Montgomerie bad fourteen assistants—triangulators, Johnson, 
Beverley, Clarke, Neuville, Scott, and m. E. T. Keelan—planetablers, Austen, 
Melville, Bell, Ryall, Todd, Low, Atkinson, and Bolst. He left Dehra on 
the 8th March, reached Jamoo on the 10th of April, and Kashmir on the 30th. ... During 
February and March there was a great deal of stormy weather during which immense quantities 
of snow fell in the mountains. ... This snow is still [ June ] very heavy on the hill sides, and 
bas given a great deal of trouble during the whole of May. ... Even on entering Kashmir the 
party had a good deal of trouble in crossing the Pir Panjal Pass. ... 

Captain Montgomerie put the new planetablers to work on a Jarge scale, and...prepara- 
tions were made for taking up work in the Kishanganga [ 233 J. Each new planetabler was 
attached to one of the old surveyors with a duplicate board. ... 

After starting the topographical surveyors on their work, and drawing up instructions for 
an extension of the Kishsngunga triangulation, Captain Montgomerie commenced latitude 
observatione at Poshkar z.s., and though much hindered by stormy weatber finished the obser- 
vations by the 28th of May. Capt. M. then took up latitude at the Gogipatri n.s.?. 

As a result of these observations made *'to determine the amount and direction of 
attraction" Montgomerie found a southerly deflection of 22" [ 132-3, 137 n.1 J?. 

Having prepared tbe large number of planetables “required for the topo- 
graphy”, and sent the triangulators off to Ladakh—"'the first party leaving on the 
J2th [Johnson J, and the second on the 19th June [ Beverley J, and so on in suc- 
cession as fast as the carriage available would admit"— Montgomerie started for 
Ladakh himself with Scott as assistant. Scott unfortunately ''fell sick at the foot 
of the Zoji La", and had to return to Srinagar, where he got into very serious 
trouble and had to resign from the Department. This troublesome business com- 
pelled Montgomerie to break off his tour and burry back to headquarters. 

Johnson's first task was to make the final observations at the last three stations 
just beyond Leh. He then commenced a minor series 
from the Indus to the Baralacha Pass, crossing the tableland of Rupshu and the upper part 
of the Zanskar district, ... appropriately called the Rupshu series: ... The main object...is to 
cover the whole of Rupshu and as much of the upper part of Zanskar as possible with...points 
for topographical work, A junction should...be made with...the North-West Himalaya series 
[202-4 ). ... Junction with the Zanskar triangulation will be necessary [ 233; pl. 6 J*.. 
He completed this connection during the two seasons 1860, and 1861 the discrepancy 
at his junction with the work of 1851, coming to 0-63" in latitude—0- 28" in longi- 
tude—and one foot in height [ 202, 286]. It was from this triangulation that he 
fixed points along the 21,000 foot crest running north of the Spiti valley5. 

Bererley was to extend his Upper Indus series, but to “be careful] to prevent 
all collision with the Chinese authorities; ... your advance parties should avoid 


?DDn. 717 (82), Report, July & Avg., 1859; ijb.(182), season 1858-9.  !ib. (155), 19-6—80. 
Report March-May, 1860, Poshkar 34° 2’; 74° 30°; 8,337 ft., 20 m. from Srinagar and 7 m. z. of Gulmarg. 
Gogipatri now Gogajipsthnr; 33° 51’; 74° 39°; 7752 ft. * Burrard found these deflections ‘not reliable”, 
GTS., xvm(531). #DDn. 717 (713), 13-5-60. — 'including “rocky point" Parangla 2[ 203], ht. 23,050, 
from single intersection and single vertl. angle, obviously misidentified [ 82,91, 221, 506 n.4 . 
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the inhabited portions of the Chinese territories". During June he had observed 
15 triangles and visited the very lofty station of Pashusphu u.s., 19,572 feet above 
the sea, perhaps the highest from which regular observations have been hitherto 
taken"!, During 1861, he completed the series eastward to longitude 79° and then 
swung south to cover Hanle [ pl. 6 P. 

The heights of the peaks occupied were deduced 
from reciprocal observations, and in no wise depending on the uncertainties of the barometer 
or thermometer. ... Johnson twice observed at...19,979 feet® and Beverley at 19,958. ... A 
trigonometrical mark was erected on a point 21,480 feet, but unfortunately there was not 
sufficient space to put a theodolite on it. ... 

The group of peaks beyond Shayok which Captain Montgomerie saw from Rupshu last 
year have turned out to be over 26,000. ... Further observations have been taken to K2, 
height being about 28,267 feet above the ren, there being as yet but one mountain in the 
world known to be higher, viz., Mount Everest [ 88, 92 Jf. 

Montgomerie claimed that amongst the distant peaks fixed was, presumably, 
“the great Gya Peak, probably from 23 to 24,000 feet above the sea’. 

Clarke took up the Zànskàr minor series, following “the Zanskar River from its 
junction with the Indus to its source near the Bara Lacha La". Neuville, after 
having fixed points in the Kishanganga valley, extended the triangulation of the 
Shyok and Nubra that had been started by Johnson in 1858, "carrying his series 
over tbe lofty ridge that separates the Indus from the Shayok by means of some 
very high stations over no less than 19,700 feet”. 

After completing the l-inch survey of the Kishanganga valley [ 232 ] by June 
1859, the planetablers were all moved to start the l-inch survey of Little Tibet 
and Ladakh. Melville "sketched the greater part of the Sooroo and Dras vallies, 
including some very difficult ground near the Kun and Nun peaks which are sur- 
rounded with great glaciers, ... as also a very difficult piece of the Wardwan valley 
[226— ]". Joined by Bolst in 1861, he reached the Bara Lacha Pass, following 
Johnson's triangulation. He took a number of photographs of glaciers and pic- 
turesque rocky scenery in the Zanskarand Padam region [ 141]. Todd, who during 
1860, bad been kept in the Kishanganga valley, moved in 1861 to eastern Ladakh to 
sketch the high table-land and salt-water lakes of Rupshu. The Tso Morari was 
found to be 16 miles in length, and 2 to 3 miles in breadth surrounded by bare 
mountains rising 5,000 feet above the lake to 20,000 feet above the sea. Herds 
of Tibetan antelope and the kyang, or wild ass, were common on the stony 
slopes, and the waters teeming with duck and geese [ 234 ]*. 

During 1860 and 1861 Bell surveyed up the Indus towards Leh. Ryall sur- 
veyed the Shyok and Nubra gorges and the wild mountains they drain, whilst 
Bolst's ‘‘delineation of the plains of Deosai is both characteristic and artistic" 
Austen rejoined from England in June 1860, and sketched the terrific slopes of the 
Karakoram northwards from Skardo. He continued westward astride the Indus 
during 1861, through the Astor and Shigar valleys, and ascended the Baltoro and 
Biafo glaciers, pitching camp on strips of moraine? [89]. During 1860 
topographical sketches were made of the whole valley of the Indus from Skardo to Leh, as well 
as the whole of the Sooroo and Dras vallies, the plains of Doosai, and a large part of the Shigar 
valley north of Skardo, with & portion of the Nubra or Shayok valley. 

This large tract, ... in all about 12,000 square miles, had been triangulated in previous 
seasons, and ranged from an altitude of 27,000 to 8,000, though seldom under 10,000. It 
included nearly 400 square miles of glacier. Captain Austen's ground rose to nearly 27,000 
feet, and one of the glaciers is about 11 miles in length and from 1 to 2 miles in breadth. In 
Lieut. Melville's work the peaks run up to nearly 24,000, and under Kun, the highest peak, 
one of the glaciers is about 10 miles broad. ... 

The plains of Deosai are, perhaps, the most curious topographical feature...sketched during 
the season. They consist of about 580 square miles of gently undulating ground, averaging 


! Johnson obad. at Nela n.3., 19,036 in June 1851[ 208).  *wnio. 114 (42), Beverley 1860, towards 
Hanle. and at 20,600 in 1861. * DDn. 717 (274); 51(88), Report for 1880. * Modern maps show 
a Gya peak, 22, 2990 ft. 20 m. s8. of Tso Morari. * Todd's sey. pub. Roorkee Papers, cxxvim (402); GTS. 
Eyn., vo ( xxx- ii—c ); DDn. 51 (50), Report 1860, rom., 204-62. Tono rT. section now in svy. museum 
at Debra [ 489 n7 ]. 
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at lonat 14,000 foot above the sea, surrounded on all sides by rugged mountains running up 2 
froin 16,000 to 17,000 [ 229]. 

During 1860 the party completed 13,500 square miles of triangulation and 12, 160 
miles of ]-inch topography! whilst for 1861, the outturn of triangulation, came tQ 
12,000 square miles, and of J-inch sketching, about 14,500; "I 

Triangulation was extended over...Zanskar, Rupshu, and that Te of the upper alley of 
the Indus near Hanle which belongs to the Jumoo Maharaja. Points were fixed along a 
great part of the Chinese frontier, and some stations were fixed within Chinese territory. 

On the wont the A as was extended across the ae valley [ 227 D and from its 


PROC UU A to the kouil of Chitral, 

The topographical: work progressed adinirably in Little Tibet, on the Shyok River, in 
Zanskar, Rupshu, and the upper valley of the Indus, covering a large area of difficult and very 
elevated country traversed by gigantic glaciers. ... 

Beyond the Himalayas the snow has been Jess than on...the outer ranges, but on the other 
hand there has been a great increase of hardship from the sparsceness of the population, and 
from the difficulty of procuring food and fuel, the latter being particularly felt. ... For a time 
the surveyors have beon entirely dependent on yak and other dung for fuel, occasionally aided 
by the thin roots of the Tibetan furze which can be grubbed up here and there [ 229, 234 ]. 

At first the population...could all understand Hindustani, but latterly hardly any of the 
inhabrtants have had the least idea of that language, and communication in Little Tibet and 
Ladak has been necessarily carried on by means of interpreters. ... 

The heights of all important passes, ..towns and villages, of junctions of streams, 
and obligatory points... hinve been determined, 

On the Bramah Range one glacier was found to be 113 miles Jong, another 92, and...many 
more between 5 and 72 miles in length [235]. In Sooroo valley the Purktsi glacier was 


found...73 miles long, ... a wonderful torrent of ice that tumbles down the side of Nun Kun 
peak, which rises to over 23,000. ... In Zanskar the largest was the Drung-Drung glacier, 15 
miles in length. ... In the Mustagh and Karakoram range one glacier has been found 35 


niles, another 24 ailes, in length. 

Captain Montgomerie bad to train a...number of survey ars, and-—more especially in topo- 
graphical work—an entirely new staff of assistants who...were again all removed, ... and a 
third set had to be trained, and...training has now commenced for the fourth time. ... 

The commissariat and financial arrangements...were in themselves very difficult. Food 
had sometimes to be carried 15 to 30 marches. Ready-moncy payments had to be made to 
the Tartars. The transmission of letters was not easy. Captain Montgomerie has had...to 
act with the greatest tact. ... All complications have been avoided. and the survey has con- 
sequently been viewed favourably by the Maharaja and his higher officials. 

Barometers and boiling thermometers have been in constant usc, and a great number of 
observations have been recorded at all heights. ... From these...Captain Montgomerie hopes 
to be able to deduce some general rules, as in many cases these observations have been taken 
at stations whose heights nre known from the trigonometrical work { Ca, 228, 238 ]. 

If the weather is favourable, and the effective strength...remains the same, ... the work... 
may be brought to a close in at least two &casons morc?. 


TRANS-HIMALAYA, 1862- 


For 1862, Montgomerie's staff was reduced to Johnson, Beverley, and Clarke 
for triangulation, Austen, Melville, Ryall, Todd, Low and Bolst. for detail survey. 

Johnson and Clarke were to run a series of triangles eastward from Leh to 
the eastern end of the Changchenmo valley, witha branch up the Shyok valley towards the 
Karakoram Pass. The object...is, Ist, to eover...8ll the Moharaja’s tcrritories...cast of Jong. 
itude 78? and north of latitude 33° 45’, and 2nd, to fix as many points as possible in Chinese 
Tartary towards Ichi, the capital of Khotan. ... The peaks in the castern continuation of 
the-Karakoram Range will be more especially the object of your attention. ... 

The triangulation should be named the Changchenmo Series, and all peaks and points 
without names should be recorded as EJ, E2, E3, etc. ... You must be careful to prevent all 
collision with the Chinese Tartars on the common boundars?. : 


? DDn. 52A ; M. (393), 6-3-61 ; DDn. 717 (271-4 J, Report 185860 ; ASB. xxx (99-110); DDn. 21 
(12-26 ), 21-1-61. *D)n. 51 (B8), Tom. to sts, IR6L ? DDn. 53 (364), 24 3-62. 
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Johnson carried this series about 100 miles—the average height of stations being 
19,877 feet—and fixed peaks in the Kuenlun mountains to the north, including 
E 61, 23,890 feet. He then spent the whole of 1863 in recess at Dehra Din, his 
first: respite from strenuous mountaineering for nine years. 

During 1862 and 1863 Beverley triangulated the Astor valley and cut in “numer- 
ous peaks...in the ranges beyond Hunza and Nagar", whilst in 1863 Clarke connect- 
ed up the Zanskar and Rupshu triangles. 

On the detail survey Austen worked up the Changchenmo and with Pullan 
sketched the Pangong Tso and its string of lakes. Melville's health broke down 
again [233 ] both seasons, but Ryall sketched a large area of the desolate Pag of 
Lingzi Tang north of Changchenmo [ pl. 6 J. 

Todd sketched the detail course of the Indus river, and to the south-east, “as 
far as the Tartars would allow him". Low surveyed the Astor valley to the west 
during 1862 but was forbidden to cross the Indus, the Maharaja firmly refusing 
to let any surveyor visit Gilgit. 

Montgomerie reported 7530 sq. miles of }-inch survey completed during 1863. 

Only about 4000 sq. miles have been left unfinished, allto the north-east corner of Ladak. 
With this exception the whole of the materials are now available. The ground sketched 
..embraced the whole of the Pangong Lake, including the eastern portion of it in Chinese 
Tartary; ... the course of the River Indus..[ and] up to, and slightly beyond, the Chinese 
boundary ; the Tartars unfortunately prevented all further progress up the river [ 239 ]!. 

In 1864 Johnson returned to Ladakh with Clarke and Low to finish off the 
distant patches with rough sketch work. 

They had considerable difficulty in crossing the Himalayas; ... by the Zoji La no less 
than 19 miles of snow had to be traversed. ... [ Travelling up the Shyok ) Mr. Johnson pushed 
on to the Changchenmo valley. ... A great part of the plains...were still covered with snow, 
even at the end of July. ... j 

From Changchenmo he advanced first in a northerly direction [to the western limits of 
the Lingzi plains]; then returning in a south-westerly direction...he approached nearly to 
the [upper ] Shyok River, but finding that there was no path of any kind along that river, 
he marched right over the mountains till he struck upon the Yarkund road. ... 

He marched on to the Karakoram Pass and descended three marches into Eastern 
Turkistan ; .. he returned to Leh and thence to Kashmir. ... Mr. Clarke advanced towards 
the Karakoram by the Nubra with supplies which proved very useful, ... but his services 
were not required for sketching as the whole of the ground had been surveyed...[ by] 
Mr. Johnson. Mr. Low had great difficulty in proceeding up the Shayok River and...sketch- 
ing...in the Changchenmo and Shayok vallies?. 

In November 1864, Montgomerie reported the completion of all survey “of the 
dominions of H.H. the Maharaja of Jummoo and Kashmir" as far as is “at present 
accessible to Europeans", and two months later he applied for furlough?. His great 
task had been completed, and he had been continuously on duty for thirteen years. 
He asked that Johnson might be given one last opportunity ; 

A great many more points ought to be fixed...east of the Pangong Lake. ... An area of 
about...16,000 square miles might be sketched without interruption. ... Mr. Johnson might be 
able to extend the triangulation with an 8.inch instrument, and even without getting on to 
the range south of Khotan he might be able to fix more points to the east*. 

Permission was granted and Johnson left Dehra Dün on 1st May 1865, and 
reached Leh on 17th July via Simla and Rampur. Here he received an invitation 
from the "Khan Badshah” of Khotàn to visit his capital, Ochi, which would take 
him across the frontier in breach of standing orders. There was no time to obtain 
permission from India, but he was not the man to miss an opportunity. 

. He crossed the Kuenlun by the Yangi Pass, climbing three of the peaks fixed 
by his triangulation of 1862 and sketching a wide area beyond. Unfortunately his 
board had been wrongly plotted so that his work was out of position and had to 


! GR Trig. 1862-3 (3-5), ITW., 1-8-63; 1863-64 (2-3), Dor. 1-11-61; OTS. Syn., vu ( xxxv-vii —C ); 
JRGS., 31, 1867 ( 343-63); DDn. 53 (303), 24- 3-82. *DDn.51(118), Tax. to sts 2-12-84; GR Trig. 
1863-64 (14-8); GTS. Syn., vu ( xxxvii-ix—C ) ; Wood's criticism of Johnson's Karakoram work, Sl., 
Records vin, A (28-35). 3 DDn. 51 (117 ), 7-11-64. tib. (125), 16-1-8685. 
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be rectified on his return to Dehra’. He worked across the mountains till he was 
met by a deputation from Khotan and conducted to Ichi, which he reached on 
17th September. Receiving a warm welcome, he stayed there about two weeks, 
making several excursions to the east. He then returned westward through Sanju 
and Shahidulla, climbing several peaks and eketching as he went. He crossed 
the Karakoram Pass from the north, height. 18,270, to reach Leh on Ist December?. 
Though welcomed for its geographical value, this remarkable journey brought 
an official rebuke which contributed to Johnson's resignation and acceptance of 
a post in the Maharaja’s service on three times his survey salary. l 
In 1865 the Kashimir party moved to the survey of Kumaun and Garhwal8, 


Mars & MEMOIRS 


Many maps and memoirs were prepared from Montgomerie’s Kashmir survey. 

The 3-inch Map of Kashmir with part of Adjacent Mountains was drawn in four 
sections at Dehra Dün and despatched to Calcutta in May 18594. It stretches 
from meridian 74° on the west to 75° 40’ on the east, and southwards to the British 
border. On the north-east it covers the Lolab valley and then follows the range 
through Hant and Haramukh to the Zoji La. It bears a note on its construction ; 

Heights of trigonometrical stations...depend on the provisional height of Banog Obser- 
vatory...7,454 feet [21,66 J. Heights of passes...chiefly...from comparative observations with 
barometers and boiling point thermometers [ 69, 236 J. i 

Glaciers and beds of perpetual snow..in emerald green. ... Compiled by w. m. Scott, 
Chief Draftsman ; ... drawing and printing by Sheik Golam Kadar. 

[ Roads, red.—Hivers, blue—Hill shading, vertical bachures—‘'Clay cliffs’’ in Jammu 
area, burnt sienna—Names of special interest include :—Srinagar or Kashmir—Mahadeo or 
Boorzwas, 13,087 ft.—Gwashbrari or Kolahoi, 17,839 [pl. 13 ]--Ambermath Cave ]. 

In acknowledging its receipt Thuillier said that he intended to take it bimeelf 
to the Governor Generale Military Secretary, and should His Excellency desire to see the 
map, I hope to...Jay it before him and point out its merits. ... Allthe beauties of such an ela- 
borate and highly finished production are not to be appreciated by a single inepection*[ 319 }. 

The Governor General] expressed his appreciation that 
this work...should have advanced so steadily whilst all India has been distracted by war and 
tumult, and...that in such a time Captain Montgomerie should have succeeded...in retaining 
the loyal and willing service of the natives of Hindostan who have been under his command, 
and in showing...that the causes which have disturbed the Government of India in almost every 
other branch have had no effect in checking...this great task [ 485 JS. 

The Secretary of State passed the map to the Royal Geographical Society where 
it was exhibited at a meeting of 12th December 1859* at which both Everest and 
Vigne were present. It then went to John Walker to be lithographed during 18618. 
On the copies reaching Calcutta, Montgomerie asked for onc to be 
prepared in grand style on rollers for the Maharaja, and two copies to fold up in the shape of 
books, with a red cover and gilt Royal Arms for his use, I will then be able to present them to 
him when I reach Jamoo. J think it will make him razec [ satisfied J, as from the great delay 
he must. have begun to think that J had no intention of giving him any®. 

Reprints made at Calcutta in 3877, and again in 1904, lose, of course, all the beauty 
of the original manuscript and of Walker’s first lithographs!?. 

This lithographed }-inch map carried as inset Montgomerie’s Kashmir Route 
Map, scale 32 wiles to an inch, which had been first lithographed at the Surveyor 
General's Office, Calcutta, 1859-60 [ pl. 13]. Thuillier was shocked to find that 
the Punjab Government, after receiving 25 complimentary copies, had this route- 


!DDn. 93 (226-7, 266), sts. to Home Dept. 3/24-1-6 7; Kenneth Mason. *GTS. Eyn., vr 
( xxxix-xlii—C ) ; J AG. 37, 1567 ( with 147); map, 10 Cat. (257 ) NF Atlae (18). ? Markham (132-3); 
GTS.,1(16-7). “submitted by Tom., 20—- apnd by SG., 26-5-59; ms. copy, xmo., 48-O-57; 10 Cat. 
(256); JASB. xxxx (20-35). * DDn. 668 (109), 16-6-59. * DDn. 649 (157 ), Mil. Dept. to SG., 
19-7-59. ? RGS Progs. rv, 1860 (29-32), with copy of GG's letter of 25-9—59. * IO Cat, ( 256) ; price 
12 eh., J. &' C. Walker. *DDn. 46 ( 88 ), Ton. to 8T8., 30-1—62. 10 photo rinoo., 200., Dec. 1877; belor 
sao., No. 586, 81. Sept. 1904. 


SRINAGAR 


Reduced from two-inch survey made by Alexander Melville and 
Edward Ryall during May and June 1859, after William Beverley had 
fixed the extra trigonometrical points. 

The full-scale map was fair drawn in Dehra Dün—the hills by 
James Peyton, the lettering by Sheikh Ghulam Khadar—and photo- 
zincographed later. . , 

A reduction made to the one-inch scale “ chiefiy by Lieutenant 
Melville " appeared as inset to the large }-inch map of Jamoo, 
Kashmir, and Adjacent Districts, that was lithographed in London in 
1861 This reproduction is msde direct from the inset on the 
ms. copy (GBO. Lib. DA). ` ] 

* As in all great cities the built-up area has changed out of all 
recognition during the past 100 years. 
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map reprinted locally for issue to officers going on leave. He assured them that 
he could send them as many copies as they wanted from Calcutta). 

A separate map of Dominions of H.H. Runbir Singh, ... Jamoo Territories, also 
on the }-inch scale, was drawn at Dehra Diin in 1865, and lithographed in three 
sheets at Calcutta in 1871. This stretches from the Jhelum on the west to Sachi 
Peak in Chamba on the east and to the Pir Panjal on the north?. 


The }-inch map entitled Jamoo, Kashmir, d: Adjacent Districts stretches from 
the Jhelum River on the west to meridian 76° 30’ to overlap the Chamba survey. 
To the north it follows the western and northern watersheds of the Kishanganga, 
excluding Nanga Parbat ; then the great range eastward to the Zoji La and Nun Kun, 
and then south by Brama [230 n.3 j. The original map in four sheets left Dehra 
Din with the Surveyor General in January 1861, together witha triangulation chart ; 

The previous map contained only Kashmir proper. .. The work now submitted is a 
general map...comprising the whole mountain tract from the plains of the Punjab on the south 
up to [ Little ] Tibet, or Baltistan, and the glaciers of Nanga Parbat on the north. ... 

For the early completion of this beautiful map and chart I am mainly indebted to...Mr. 
Wm. Scott, who has been unremittingly employed on this work from sunrise to sunset for the 
last 9 months. ... Hill shading, to Mr. James Peyton. ... Golam Kadar and Kullummooddeen 
have also been assiduously employed...in printing. 

The next instalment of this survey will include Little Tibet, Baltistan, the whole of the 
field work of which, and of the country as far as Le, has been lodged in my field office, and 
its compilation will be immediately taken in hand: 

Whilst Waugh presented this first copy at the India Office in person he left a 
second in progress at Dehra’, where it was lithographed in May 1862. Photographs 
from the field sections sent for compilation at Calcutta were not satisfactory. 
800 copies were lithographed in 1863 by John Walker in London [ 319], including 
as inset a coloured l-inch reduction of the Srinagar city map [ inf. J. 

Pending appearance in the Indian Atlas the eastern part of the Baltistan-Ladakh 
survey was published at Dehra Dün in 1868 on the 8-mile scale, in 14 sections, 
under title Dominions of Maharajah of Kashmir’. These sections with their covering 
index show a continuous boundary line enclosing the Maharaja’s dominions. As 
determined by the surveyors of 1862 to 1865, this followed the crest of the Kuenlun 
Range and cut the Pangong Lake on its southward run to Hanle [ 237, pl. 5 ]. 

The full survey was incorporated into Atlas sheets published between 1867 and 
1875, and beautifully engraved they were [ pl. 13 ]. 

Other maps and memoirs include ; 

Panoramic View of the Kashmir Mountains. Montgomerie, 1857.  Scale3degrees to inch 
In two sections, coloured. Printed in tinted lithography, s.c.o., Calcutta, 1859 [230 ; pl. 15 JP. 

A drawing on stone having proved unsuccessful Thuillier engaged 
8 superior artist in Calcutta, Mr. H. Frazer, who has made a successful copy [on the stone) 
...*hich we have lettered and printed in tinto-lithography in the office. ... 50 copies have 
been struck off. ... The charge made by Mr. Frazer for the drawing is 250 rupees?. 

The two-inch map of Srinagar or City of Kashmir, was printed in black and white 
at Calcutta in September 1863, two copies in book-form being “handsomely bound 
in velvet for presentation to the Maharaja” [ 232; pl. 14 }?°. . 

A set of 32 triangulation charts, with an index [ pl. 6 ] of the Kashmir and North- 
West Himalaya series is contained in Synoptical Volume, No. vn, 18791}. 

Memorandum on Central Asia, dated 13-7-1861, with a map of all the countries from the 
Black Sea nearly to Nankin, with report on possibilities of trade and commerce’. 

Kashmir Routes!??. Ist edn. ; 63 routes, 1872 ; 2nd. edn., 88 routes, 1883. 


170 Cat. (256-7), 5th edn., 1864; DDn. 6 ( 53, 100, 178), SG. to & from Punjab Govt. 11-7-61 to 
20-1-62. * ms. unio. Misc., 71-O-60; JO Cat. (257) ; price 8 sh. the set. wrio. Misc. 62 & 73-0—80; 
IO Cat. ( 256-7 ). * DDn. 533 ( 12-18 ), SG. to Mu. Dept., 25-1-61. * opo. Lib, D ( 4 ). * DDn. ssr. to 
ava. ( Mil. ), 31-10-81. — "covers area 32° to 36° 25’ x. by 77° 15’ to 10° 30’ £. ; price 20sh. the set ; JO Cat. 
(251); DD». 7 (213), ss. to 80., 31-3-88; DDn. 100, srs. to DSG. Calcutta, 26-11-68; DDn. 102 (158), 
SG. to sts. 28—1—70. tanio Misc., 5220-57. * DDn. 668 (106 ), DSG. to SG., 14-86-59; DDn. 52 (171), 
SG. to Tox. 7-12-61. 10 DPn. 7 ( 147-8 ), srs. to SG., 14-5-8683. 1! JO Cat. (45-8) ; 10 preliminary charta 
and inder pub. 1872. 3DDn. 51 (71); GTS. Syn., va (xlvi-1—C). . IO Cat. ( 257), route book 
24 pp., 1872; DD». 53 A (18-9), routee to Gilgit via Skardo & Astor ; Mason’s Routes Ist edn. 1923. 
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LITTLE TIBET 


Throughout his ten years in Kashmir Montgomerie used the name Little 
Tibet as equivalent to Baltirtān both in his maps and reports [ 147, 232; pl. 13]. 
He obviously found it in general use and fully established, for he never discusses 
or questions its origin or significance. This name is notof local origin but had been 
applied to Baltistin as early as the 15th century and was shown on Rennell's 
maps of 1793. The word Tibet comes from the Arabs and was used in the form 
TI-BAT by Abu Zaid and Ibn Haukal in the 10th century [1:pl.4] as a geo- 
graphical term for the highlands stretching roughly from Gilgit to China In 1835 
Vigne found that all the muslim districts from Hunza to the east were known 
to the ruling classes as Little Tibets or trbat-hurd?. 

From time immemorial Balti, or Little Tibet, capital Skardo, Lukh Butun to 
Kashmiris, Balli-yul to Baltis and Ladakhis, Po-lu-lo to Dards, and Po-lo to 
Chinese, has been politically distinct from Ladakh, Great or west Tibet, capital 
Leh. Kashmiri Bud Bulun, whilst both were distinct from modern Tibet, capital 
Lhasa, known locally and to the Chinese as Ur-tsang or Bhota [1:67]. 

The people and language of Balti are both of Mongolian origin though now 
much changed, except in remote villages on Ladakh border, by Aryan infiltration 
from Gilgit and the west. The Baltis had been converted to the muslim faith 
during the 16th century, and during Aurangzeb's reign, 1658-1707, came under 
the influence of the Mughal Empire. 

Of the following authorities those named in capitals had personal loca] know- 
ledge and those with asterisk are the more trustworthy :— 

*SHIVARA of Kashmir, ru (445), c. 1475 ; v. Grierson (32); Stein (134). 
MIRZA MUHD. HAIDAR, 1540°; auth. Tarikh-$-Rashidi, tr. Denison Ross, ed. Ney Elias (136n., 407-10). 
Abu-l-Fazl, auth. Ain-i-Akbari [1:113 n.3), c. 1580; tr. and ed. Gladwin, 11(152), and Jarrett & Sarkar, 


xu (7); quoted by Rennell (136). 
*DESIDERL, 1715(1:68-9]; t. Lettres Édifiantes, v (184-8), tr. by Markbam (appx. 302-8); c. Rennell (97) 
and De Filippi (74-117) [1: 71-2]. Father Desideri travelled through Baltistan, 1715, on road to 
Lhasa. Describes Tibet as consisting of three distinct kingdoms—lesser Tibet or Baltistán—Great 
Tibet or Lhotayul ( Ladikh ]-—a third Tibet, so called by Europeans and Persians, but called Butaut 
by Indiens and Mongolians, and Po or Urtzang locally. Considered Baltis to be of same race 
as those of countries to tbe east; tbeir langusge was similar, but they had become Muslim. 
Delisle, Guillaume, map of Central Asia, 1706 [ 1: 67, 209]. 
Ticffentbaler, Descriplion...de l'Inde, Paris, 1791, Kashmir section. 
*Rennell, Memoir 1793 (97, 136); Maps — Hindoostan—Countries...between Delhi & Kandahar—Countrtes. 
between Indus...d: Casjian [1: 214; pl. 8]. 
Remusat, auth. Recherches eur les langues Tartarcs, Paris, 1520. 
HENDERSON, c. 1835[1¥, 200]. ABDUL RAHIM, 18334 [1¥, 290-1 }. VIGNE, 1835, 0 (48-53) [ 1s, 472]. 
CUNNINGHAM, 1846-7, auth. Ladak (27-37, 261), with map by Jobn Walker 1854. 
STRACHEY, Henry 1847. THOMSON, 1847 (247). 
*MONTGOMERIE, 1855-64, official reports & maps (147, 232, 236; pl. 13]. 
DREW, 1862-72 (238, 256-80). Balfour, I (311); v (110-1). Yule; 1866 edn., 1 (1xx n.); 1915 edn. (71n.). 
GODWIN-AUSTEN, 1860-3; Vocabulary Balti- Kashmiri (233-40 ). 
LEITNER, 1875; Languages d: Races of Dardistan (2). KNIGHT, 1891 ( 230-1, 247 ). 
*FRANCKE, 1890-1910; auth. History of W. Tibet (16-7 ), and with Grieraon, 10, part 1 (14, 32). 
*STEIN, 1888-96 (131-2). *ARTHUR NEVE, 1903 (75-84). ERNEST NEVE, 1812 ( 206-17 ; map). 
Imperial Gazette, 1908, V1( 261-3); sv. Baltistin. Burrard & Hayden, 1933 (15-6). 
Cotton, J. S., Ency. Islam, Y, pub. Leyden, 1913, sv. Balizstan. 
*DAINELLI, of De Filippi'a expo., 1913-4 ; rev. Sc. Geo. Mag., xi. 6. Nov. 1924 ( 334-44 ). 
MIR JZZAT ULLAH, 1812; auth. Travels in Central Asia; tr. P. D. Henderson, Calcutta, 1872. 
-NF Atlas, pl. 14, John Arrowsmith, 1876 ; pl. 16, Intell. Br. Simla 1891. 


1p, Hobson Jobson. *Leitper (103) ; Vigne, u (250); Ferguson (34-7). | * RGS Progs. xv, 1870-1 
( 482-03); JRGS. xrv1 1876 ( 277-98 ) : Mirza Haidar, prince of Kashgar, ruler of Kashmir 1541-51; auth. 
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“Partof a Panoramic View of the Kashmir Mountains 
taken from the ruins of the Roostamgurhi under the 
TAKHT-I-SULIMAN near Srinagur. The principal points 
fixed by a theodolite” 

'"Sketched in October 1857 by T. G. Montgomerie, 
Bengal Engineers, to illustrate the G.T. Survey Map of ` 
Kashmir. Scale 3 degrees = 1 inch”. 


3 | m Laaze bese pore? 


Reproduced to full scale from part of the original sketch in 
sepia, with entry on left, “ Drawn by T. C. MONTGOMERIE " and 
initialed T.c.M., which is held amongst Survey Records as wni10. 
Misc. 52~-O-57, and extends to a full length of 53 inches from Peak 
HAMUNARAG, 14,187 ft., on the east, to KAJNAG Peak on the Kagan 
range on the west, and including tho BANIHAL paas. 

Fifty coloured litho printa were struck off by H. L. Frazer, Litho- 
grepher, of Calcutta, in 1859. 
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CHAPTER. XVI 


REVENUE SURVEYS, LOWER PROVINCES, BENGAL! 


General Narrative — No. 1, or North Division : Purnea to Dinajpur — No. 2, or 
South Division : Midnapore, 1844-7 — Hooghly, 1844-6 — 24-Parganas, 1846-52 — 
Calcutta Suburbs, 1846-52 — Nadia & Burdwan, 1852-60 — No. 3, or East Division : 
Saran d: Tirhut, 1843-9 — Mymensingh & Dacca, 1850-60 — No. 4, or West Division : 
Shahabad to Bokergan — Revision of Boundaries. 


of Gaya, Sáran, and Purnea in Bihar—Midnapore—and Assam, all under control 

of the Sadr Board of Revenue at Fort William. Bedford had vacated the post 
of Deputy Surveyor General and Superintendent of Revenue Surveys in January 
1843, and Wroughton succeeded in February 1844 [ 1v, 323; v, 348 J*. 

At the end of season 1843-4 Walter Sherwill, baving completed survey of Bibàr, 
or Gaya, District, took up that of Shahabad to the west, sending a detachment 
into Monghyr the following season. Maps and returns for Shahabad were sub- 
mitted by the end of 1846, those for Monghyr the following year, and start was 
made in Bhagalpur during 1847. Samuel Tickell then held charge whilst Sherwill 
was on furlough, but he had no previous experience of revenue survey and much of 
his work had to be resurveyed [255]. From Bhagalpur Sherwil moved eastward 
into Birbhum and then to Murshidábàd. Early in 1854, he handed over to James 
Gastrell, to take up duty as Boundary Commissioner [ 243, 255-7, 397 ]. 

Maxwell had reverted to military duty after moving his party from Patna to 
Saran District, and in February 1844 charge was given to Alexander Wyatt who 
had served as assistant before the retrenchments of 1842 [1v, 387-8, 398]. Having 
completed Sàran and ''Sircar Chumparun", Wyatt moved east to survey Tirhut, 
or Muzaffarpur, which he completed by the end of season 1848-9, after surveying 
the newly revised boundary with Nepal*[1v, 460 ]. During 1849-50, the party was 
transferred to Mymensingh in East Bengal, & very difficult country cut up by water- 
ways and extending into the wooded foothills of the Garo Hills; survey was not 
completed till 1857, in which year Wyatt died whilst on sick leave [ 254, 434 ]. 

* In 1845 John Fitzpatrick who had held charge of survey in Purnea since 1841 
[ Iv, 184 ] was relieved by Pemberton, senior assistant from Sherwill’s party [pl 25]. 
By the end of season 1846-7, Pemberton had completed the area remaining in 
Purnea, 88 well as that part of "Bhágalpur lying north of the Ganges, and started in 
Malda to the east. By 1855 he had completed survey of districts Malda, Rajshahi, 
and Bogra, and he started that of Rangpur in North Bengal from season 1855-6. 

In Midnapore, after Mathison's departure in 1844 [ rv, 191 ], serious discrepancies 
were found between the khasrah and the professional survey, and for the next 
three years & detachment was employed in revising the faulty work, whilst the 
main party under Wilson completed the survey of Hooghly and made a start in the 
24-Parganas. In 1847 Major Smyth took over charge on return from furlough, and' 
on his reports the whole of Wilson's work in those two districts was rejected 
[247, 299]. Whilst surveying the 24-Parganas Smyth completed the large-scale 
survey of landed property in the suburban area of Panchannogram that had been 
started by Michael Crow in 1841 (1v, 192; v, 249-50], and also revised the 
Sundarbans boundary [248-9]. In 1862 he took up the survey of Nadia [ 250-1 ]. 


TE 1844 the revenue surveys still in progress in the Bengal Presidency were those 


s 1 Index M&p1848,32 m. to inch, muro. Miso.; Hirst, descriptivo £&ooount with Glossary. "OR. Rev. 
1876-7 ; Appz. I ; List of Rev. Svys. 1845-87, Burma to Bind. DLR., 36/27 ( 184 ), 1849. 
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From about] 844 responsibility for the surveys and assessments was transferred 
from the Commissioners of Divisions and Collectors of Districte to special Buper- 
intendents of Survey, working under a Controller responsible to the Board of 
Revenue [ 244, 247 ]. These Superintendents had Deputy Collectors for settlement 
and demarcation of boundaries ahead of the professional! survey, and were them- 
selves responsible for priority for areas of survey, and their satisfactory completion 
for assessment purposes. The detailed field, or khasrah, survey by amins—only re- 
quired in special areas ( IV, 179; V, 244 ]—had long been managed by the profess- 
ional surveyor in addition to bis survey of boundaries and topographical detail. 

It was not always easy to preserve close co-operation between the civil Superin- 
tendent and the Surveyor. Demarcation of boundaries was often delayed, and the 
boundary details, or thakbasts, supplied by the revenue officers were often faulty 
and unintelligible. On the other hand the Superintendent’s staff frequently com- 
plained of faults found in the khasrah survey at the time of detailed classification and 
assessment, In 1850, as a result of serious discordancies in Midnapore and Hooghly 
it was decided to transfer the khasrah survey entirely to the civil side. 

In 1851 the surveys were re-arranged by Divisions instead of by districts ; 

The present mode of designating the Surveys and Superintendencies by Districte is...liable 
to objection. Frequently...the Superintendents are designated from districts the survéy of 
which has been long since completed. ... It would...be more convenient...to class both the 
Survey and the Superintendencies by numbers, and with reference to the part of the country 
in which the operations are carried on. . i 

lst., or North, Division, to include the party now under Mr. A. R. Y oung as Superintendent 
and Mr. Pemberton as Surveyor, at work in Rajshabye. 

2nd., or South, Division, to include the party now under Mr. H. M. Reid as Superintendent 
and Capt. Smyth ag Surveyor, in the 24-Pergunnahs. 

3rd., or East, Division, to include the party now under Mr. Bell as Soperintendent and Mr. 
Wyatt as Surveyor, in Mymensingh. 

4th., or West, Division, to include the party now under Mr. A. Money as Superintendent 
and Captein Sherwill as Surveyor, in Beerbhoom!. 

Besides these regular parties there were other local surveys. John Thornton, 
now an Assistant Commissioner in Upper Assam, continued till 1846 in charge of 
local surveys which included a revision of the Matak tea area [ 1v, 204-5 J. Charles 
Mullins was employed from 184] by the Commissioner of the Sundarbans on survey 
of new grants and reclamations along the Sundarbans border [ 1v, 194 ; v, 248-9 ]. 

In 1847 the Commissioner of Chittagong asked for an 8-inch survey of the 
island of '"Shahbazpoor?" lying in the Meghna River, forming part of the district 
of Noakhali or Bhulua. John Kelso [1v, 399] was specially re-employed, and 
completed this survey during season 1847-8. He then took over the survey of 
Go&lp&ra District in Lower Assam on which James Bedford had been working in 
1842 [1v, 202-3]. This had been resumed by Jobn Swiney in 1847, and on his 
death in 1848 by B. Phillips who stayed on a few months under Kelso. Kelso held 
it as Division No. 5 till the end of 1853, when he was relieved by James O’Donel 
who closed down the survey in December 18543... 

In 1853 the professional staff of the four Pbulae divisions comprised four 
Surveyors in charge—one military assistant under training—20 European, Anglo- 
Indian, or Indian assistants—and 90 Indian surveyors. The boundary demarcation 
and khasrah staff under the Civil Superintendents cost on the average Rs. 60,000 
for each division, whilst the cost of the professional survey establishment aver- 
aged Rs. 30,000. In 1854 establishments were raised to double strength as had 
been done in 1837 for the parties of the North-Western Provinces, and at which 
strength the two parties had been transferred to Bibar at the end of 1841 [ 1v, 
216-8,392]. This increase was effected gradually as trained staff became available 


. ` 1DDn. 562 (146), Rev. Bd, Lr. to Rev. Dept., 11-86-51; B to oD., Rev., 18-8-52 (45). ! pRO. 
25-841 (17-20 ) ; from Comnr. 24—6—47 ; from DSG., 12-7-47 ; maps, DLE- 37172 (1); MAIO. Se ER) [pl 
17). 1Hirst & Smart ( 3-10, 11-30); Kelso's oorr., DLE. 37/77-80; GR. Rev. LP. (51-2); by 


O'Donel, »1210. 34 (43); DLE. 37/80 (155, 247); Goilpare Dist., 1849-64, IO Cat. ( 198, 301 ). «G. Rec. 
1851-2 ;from Rev. Bd.,19-7-53. 
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Some of the changes in administrative procedure introduced by order of the Board 
of Revenue were by no means welcome to the surveyors [ 294, 300 ]. 

- Many improvements in professional procedure were introduced through the 
initiative of either Henry Thuillier who was Deputy Surveyor General from 1847 
or of Ralph Smyth, who collaborated in producing the important handbook, The 
: Manual of Surveying for India [ 283-4]. One of Smyth’s more valuable innovations 
was the arranging of traverse circuits in “‘convenient and compact blocks, or main 
circuits, containing & specified number of congregated villages, without attempting 
to run after the pergunnah limits in the field” [ 298, 305-6]. . The parganas of these 
districts were indeed most difficult to survey as separate units, being broken up 
and intermixed, and having “innumerable outlying villages lying widely apart ”1. 

Jt was on this account that at the end of 1853 the Government of Bengal ''deter- 
mined to recast the whole of the Jurisdictions...to form compact and regular police 
divisions, in place of the confused and intermixed fiscal pergunnahs'?. Walter 
Sherwill was placed on special duty for this purpose as Boundary Commissioner, 
commencing at Patna in January 1854. By 1860 when he retired he had re- 
adjusted the boundaries of all the Bihar and most of the Bengal districts, their sub- 
divisions and thanas, with suitable headquarters and communications [ 256—7 J. 

Between 1855 and 1860, No. 1 Division, continuing north of the Ganges, 
surveyed the large district of Rangpur with the State of Cooch-Behàr and the 
northern part of Dinàjpur. Pemberton died in April 1860, and was succeeded by 
Robert Smart who moved the party east to Tippera at the end of that year. 

After completing Nadia District —''the garden of Bengal"—Smyth took up 
the survey of Burdwan with No. 2 Division in season 1855-6. As an experiment. 
he combined the charges of Civil Superintendent and professional Surveyor, and 
managed the two establishments with such success that his party completed a. 
record area at greatly reduced cost rate. Government, however, preferred not 
to persist with this system as normal procedure [250-1, 301]. In July 1857, his 
health having suffered severely from long service in Lower Bengal, Smyth took 
furlough preparatory to retirement. A very great loss to the Department. 

William Row then moved the party north of the Ganges for the survey of south 
Dinajpur, and the following year handed over to James Sherwill, a younger brother 
to Walter. At the close of season 1860-1, Sherwill moved to Mànbhüm District on 
the borders of Chota Nagpur [ 244 ]. 

After Wyatt's death in 1857, No. 3 Division passed to the charge of Nicholas 
Davey who took three more seasons to finish off the Mymensingh border with the 
Garo Hills. Work was started at the same time in Dacca to the south, to make 
junction with Nos. 1 and 2 Divisions [253]. By the end of 1860, both Mymen- 
singh and Dacca districts were completed, and Davey moved westward into Sylhet. 

In February 1854, Sherwill handed over charge of No. 4 Division to Gastrell who 
completed Murshidabad and then moved eastward through the water-soaked districts 
of Jessore, Khulna, Faridpur, and Bakarganj to reach the Meghna River during 
season 1860-1. \Bakarganj was not completed till the end of 1862-3. 

From the end of 1852, a small detachment was employed at Akyab under the 
Deputy Commissioner to carry out an experimental survey. Like the survey of 
1834-5 [ Iv, 197 ] the whole detachment suffered continuously from fever and accom- 
plished nothing of real value, even though it came under the orders of the Deputy 
Surveyor General in October 18533. At the end of 1855 O'Donel brought down 
No. 5 Division to resurvey the Akyab area, and extended survey over the whole. 
province of Arakan during the next six seasons. Whilst the small cultivated areas. 
were rigorously surveyed on the 4-inch scale, a rough one-inch topographical survey 
was sufficient for the greater area of tangled forest-clad hills. The completion of 
this survey was a most creditable performance ; large areas were quite uninhabited, 
and elsewhere the hill tribes had no previous contact with the outside world. In 
1861 O'Donel moved his party into the Chittagong Hill Tracts. 


1QR Rev. 1854-6 (nppx.1) *DDn. 624( 24), DSG. to SG.,54-58 "OR Rev. 1851-5 (52). 
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Whilst this Arakan survey enjoyed Thullier’s close control, he could hardly 
have taken any live interest in the revenue survey of the Strait Settlements, though 
in 1847 the European surveyors working in Province Wellesley, Penang, Singapore, 
and Malacca were placed under his orders’. He never had anything to do, however, 
with the revenue surveys of Pegu, Martaban or Tennasserim? [ 194, 197-8 ]. 

Early in 1859 a full survey party was brought down from the Punjab under 
Hunter Thompson to take up the revenue survey of Chota Nagpur, survey being 
started in March in the parganas of Kodarma and Kharakdhiya of north Hazāri- 
bagh. No civil officer being available, Thompson became his own Settlement 
Officer, and also demarcated the boundaries of the adjoining district of Manbhüm 
in preparation for survey by No. 2 Division { 243 }. Whilst the revenue survey party 
took up work in the northern districts Depree’s party from Orissa took up topogra- 
phical survey from the south [ 176, 184 ]. 


No. 1, og Norra DIVISION : PuRNEA TO DINAJPUB 


The revenue survey of Purnea District had been started in 1841 for the survey of 
a large haveli estate*—8about one-third of the area of the whole district—‘‘with a 
view to its partition for the benefit, and at the expense, of the proprietors” [ rv, 
184; 187.5]. After the retrenchments of 1842 it was carried on, with a small 
detachment also in the Rajmahal Hills, by John Fitzpatrick till its completion 
in 1845, when Government ordered its extension to the rest of the district* ; 

Besides the very important check to litigation and...disputes, ... the main object...in the 
survey of the permanently settled districts...is to determine the relation of land to jumma 
[ 1v, 177-8 ] by the ascertainment of the areas and boundaries of mehals. 

The first step..3s the accurate survey...of the boundaries, ... &nd where a mehal consists 
of one or more...compaoet villages...no more is required...than the professional boundary survey. 
But, if the mebal consist of part only of a village or villages, or if the Jands...are intermixed 
with those of another village appertaining to another mehal, it is evident that the mere 
boundary survey is insufficient, and the deficiency is then supplied by...kusreh. ... 

Besides the above, the survey depicts the sites of villages and other geographical features, 
but the details of waste and cultivation are not measured as in the N.w.P. surveys, and as 
they have been in the survey of the havelee Purnesh estate...with 8 view to the partition of 
the property into two equal portions. ... Recourse to khusreh measurement will not be exten- 
sively necessary in the Purneah survey. ... 

The Board have suggested the employment of only one Deputy Collector for the demarca- 
tion of boundaries in Purneah in place or two as in the other surveys, ... believing the estates 
there to be more compact than in the other districte. i 
— Fitzpatrick's establishment comprised 5 sub-assistants*—4 amīns drawing from 
Rs. 8 to 20 à month—14 measurers or khalasis at from Rs. 4 to 7—one doctor at 
Rs. 16—and a guard of 8 burkandaz at Rs. 4 each. 

Being dissatisfied with Fitzpatrick's traverse circuits and calculations Wroughton 
obtained his discharge, and in June 1845 brought in Pemberton from Sherwill’s 
party to take up the district survey which was “to proceed as nearly as obtainable 
to the practice pursued by Lieut. Sherwill on the survey of Shahabad [254.]'"7. 
The Board of Revenue commented in their next report on “the great improve- 
ment in the quantity of work performed, ... attributable to tbe supersession of 
Mr. Fitzpatrick by a capable and active officer, ...and by the appointment of 
a Superintendent to conduct the boundary demarcation [242 ]"*. 

During season 1845-6 the frontier between Purnea and Nepal was surveyed in 
co-operation with Edward Ommanney [ rv, 460 ; v, 185 J], and the following season 
a survey was made of the disputed boundary with Sikkim’. 


1 Bgo., 21—447 (6-8); Marriott, Prov. Wellesley; O'Hara, Penang; Thomson, Singapore. * DDn. 
690, G of I. to Comnr. Tenasserim, 186-56 ; Comnr. to Ch. Comnr. Pegu, 10-6—-62 ; McMahon, Pegu; Hobday, 
Martaban and Amherst from 1855; Montgomerie, Amberst, 1860-2. 3 = Janda of hdqr. town. * Rs. 2,253 
pm., charged to Gort. from May, 1845. — *25c., 4-645 (6); from Rev. Bd. LP., 17—445. *O'Donel, A. 
Smith, C. Mullins, Pringle, & A. Phillipa. Tpur. 37/51 ( 23 ), 266-45. *pre., 21-447 (12) JO Cat. 
(173 ), 4-m. map Purnea, 1840-7. ’ RBO., 9-745 ( 16, 43) ; pir. 36/17 ( 62 ), 1-247. 


No. 1 Division: PuRNEA. TO DINAJPUR. 245 


. By the end of season 1847-8, Pemberton completed the survey. of. Purnea and 
north Bhàügalpur {241 ], and. started that of Malda to.the east.. Specjal care was 
-taken to make. good connection with: Wyatt’s survey-of "Tirhut; and Sherwill’s.to 
the south of the ‘Ganges ;.:much: difficulty--had -been found in imap compilation 
because earlier surveyors had neglected to survéy both banks of riverain bound- 
aries [ 252, 262, 294 ]: Work was delayed by boundary disputes and by the num-. 
berless villages lying detached beyond the ‘main district boundary. ' The party 
comprised no fewer than 125 amins employed on contract and, writes Pemberton, t 
I have had so:rouch to do this season that up to the 15th instant I have not. had one epard 
hour; ... for four months of the recess I have been at my desk for .15 hours: daily. ` aT bavé 
surveyed parts of no less than six districts during the past season { 1847-8 ]. "This has 
been unavoidable as the index will shew you...pergunnahs completely interlaced! 

He kept i in close contact with district authorities. He saw the Judge at Bhagal- 
pur about ‘‘the jheels in the vicinity of the civil station of Purneah, and which are 
without doubt the cause of its insalubrity at certain seasons of the year”; he gave 
advice about drainage and the annual clearing of watercourses?. Whilst i in Málda 
be had a large-scale survey made of the famous ruins of Gaur, which had been the 

capital of Bengal till 15648, and records that 
the district having been settled in perpetuity [1: 140; v,6], the demarcated boundary of 
villages alone have been surveyed, with their ‘interior geographical features. ` Except.c.wherd 
minute intermixed lands have occurred, ‘or...villages...sub-divided,: ... khusrah measurernents 
have not been resorted to. 228 villages, ... an'areg of 218 square miles,’ have been measured 
by khusrah. The regular survey...was commenced in season 1847-8 and finished. in...1848-49. 
One or two pargannas were surveyed so far back as 1840. Thé...operations are completely 
identified with the several stations of the Grand Trigonomctrical Survey [ 295-7 ]*. ` l 

In Rajshahi the tiresome intermixture of mahāls and parganas was still more 
pronounced, but Pemberton maintained close and friendly relations with his Civil 
Superintendent, and the Board of Revenue appreciated 
what can be done by a good Superintendent working with a good Surveyor. , ‘Messrs. Pemberton 
and Shore’ have.. produced almost a professional khusreh. ... They have ‘surveyed zemindaries 
though the patches were Bs sinall as one aor, and the Surveyor reports that the increased ex- 
pense of his survey is’ more than covered by the decreased khusreh expenses. Thus, not only 
bas a tedious and difficult process “of khusreh' measurément proved unnecessary, but the mehals 
are accurately recorded in the’ professional maps, making them infinitely more complete and 
valuable ; in fact, finishing off in one operation what has hitherto been obtained by two*. i 

During 1851 responsibility for the khasrah involving 2,000 villages was trans-: 

ferred to the Superintendent of Survey [242 }. By 1853 work had Bavanced into 
Bogra District, and the Deputy Surveyor General notes that ` TEE 
the interior work has been well supervised and a considerable percentage sartallsd [ 303 J. 
In consequence of the vast number of small tanks and sites without names, consisting of 3 
or 4 houses each, you propose that...they may be left out of the pergunnah maps. If such a 
thing were sanctioned it might gave latitude for’ the omission of many other details. ... It is 
better to err on the right side. The pergunnah maps should'shew all and everything of which 
the scale is susceptible, both as regardé interior details and boundary inflections [ 305-6 . .. 

- Your mapa of ‘towns and civil! stations on tbe 8-inch scale are not so good as I could sish: 
That of Bograh...{ looks like] the imperfect sketching of a very third-rate...asaiatant. ... It 
would be far better not to give such maps at all. ... In your map of the station of Maldah and 
ruins of Gaur, the topography was obliged to be added...in this office before it was lithographed”. 

During season 1854-5 Pemberton took up survey of Pabna District which lay 
both north and south of the Ganges, and in the following season, he moved into 
Rangpur to the north, which district, writes Thuiller, 
will occupy several seasons. ... The party strongth has now been increased [ 242-3] and TER 
outturns may now be expected. Mr. Pemborton is a zealous and indefatigable officer whose 
endeavours are always, most praiseworthy. , His topographical maps have not always been of 
that ener of merit which seemed to, me desirable, Brought, up in the, old North-West school, 

“opra. 36/17 (115.7), 20-12-47; 36/18 (16), 4-12-48, ^ tbrr. 30/18 (52), 19-149, "orn. 
37/51 (97°), from DSG., 14-1-51. ^ *Maldah ( 2, 6) ; cf. DDo. 484 ; mrio. 38 ( 15-16), Malds,8m. toinch, 
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he was formerly more inclined to quantity than quality, and his maps partook acoordingly 
of the haste in which they were got up. ... This is now, I am happy to say, changed [ rv, 
216-8, 227]. Circuite have been surveyed by the European assistante with 7-inch tbeodo- 
lites, ... angular and linear messuremente being taken twice by independent assistante. The 
initia] azimuths have been laid down by the Burveyor himself with a new 9-inch theodolite!. 

;, Rangpur was completed during season 1858-9 and Cooch Behar the following 
season, during which the main party had moved down to north Din&jpur, where 
Pemberton fell seriously ill. In March 1860 he had to retreat to Darjeeling where 
he died the following month. His place was taken by Robert Smart who moved 
the party to Tippera District for season 1860-1 [ 243 ]. 


s 


No. 2, on SourH Drvision, MipNAPORE, 1844-7 


During 1841 to 1844, his last three seasons in Midnapore, a district covered by 
the permanent settlement, Mathison's party was engaged in the survey of “village 
boundaries, with...topographical—features...such as village sites, large patches of 
jungle, rivers, etc.". The object was a prepare “a correct map and area of 
mehale. ... No new assessment is made” Such was the official ignorance of the 
wilder parts that it was only just before he was leaving that a whole estate hitherto 
marked ' ‘Jungle Mehals” was found to have been left unsurveyed. ; 

: A mebalwar survey of the newly discovered pergunnahs [ Nyagaon ] in this season quite 

impracticable. Three-fourths of the establishment ( both European and native ) have returned 
to the station in such a state of disease and debility from exposure to jungle climate that 
further employrnent—of the few that could creep there—would in all probability kill them. 
.. There are many miles of high forest to cut through which of itself would occupy some 
weeks, even if the Zemindar would assist. ... I propose surveying these pergunnahs in November 
next. .. An already accomplished ares of nearly 1,700 square miles and a crippled estab- 
lishment must plead?. 

Wilson took over charge on Ist August 1844, and surveyed the 197 square miles 
of these “lost parganas...settled in perpetuity”. He then took the party into 
Hooghly District whilst a detachment under John Swiney was left to revise the 
unsatisfactory work on tbe Midnapore-Balasore border, and to reconcile the 
khasrah surveys “conducted by the native Deputy Collectors" with Mathison’s 
professional survey [Iv, 191 ]. This revision convinced the Board of Revenue 
that great discredit attached to the persons who in the first instance superintended the pro- 
fessional survey. ... The main defect has been in the [ failure ]...to compare the ‘mauzawar’ 
maps prepared by the local authorities with the professional maps { 263- 4, 293, 304). Had this 
precaution been taken it is utterly impossible that a difference...could have escaped atten- 
tion. ... Mr. Ivey, the responsible officer, ... has been called upon to account for it. ... 

The villages...must be resurveyed. Up to the present time the Collector has sent in 333 
villages...to be reconciled, in addition to the revisions which have already taken place’, 
Swiney completed his resurvey by September 1847 and in defence of the original 
surveyor asked—how it was ‘‘possible for one individual to partal 50 aumeens’ 
work extending over...20 to 30 miles, not considering the traverses and maps that 
he has to bring up daily of the native surveyors ? [303-4]. 

J commenced this duty on the 23rd December 1844 and finally closed it on the 10th Sep- 
tember 1847, in which time 1 have accomplished the measurement of 998 villages with an area 
of 538 square miles, situated in 27 pergunnsahs, ... incurring an expenditure of Company's 
mpe 22,035. Revision has effected an increase in the area of nearly 12} per cent'*. 

. The Deputy Surveyor General was not entirely satisfied, and pointed out that 
Bwiney" s revision of one village without revising those adjacent to it would “leave 
the district in & worse state than when you entered it", &nd the Board of Revenue 
commented that Swiney's corrections ‘‘would necessitate the corrections of 2 or 3,000 
other villages abutting on the first, and the professional maps and plans already 

prepared would cease to be a faithful record of the distribution of property". "They 


1DDn. 624 (12).  *nLx. 37/49 (15, 32), 21-8 &64-44. "Res. Bd. LP., 8-347 ; Bro., 21-4 47 
(12).  *DDn. 482 (118, 148 ), 4-5 & 2-10-47, 
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considered that it might be better to resurvey the whole district ‘‘after the 
surveys in progress have been completed’. No resurvey of Midnapore District 
was, however, carried out before the first cadastral survey of 1872-8 [ rv, rox ]. 


Hooonry, 1844-6 


.. Several months before Wilson started in Hooghly District the Collector had been 
authorised to have village boundaries demarcated in advance by his Deputy Col- 
lectors, but the necessary houndary maps were not ready in time, though Wilson 
had been particularly warned to obtain the ' ‘mouzahwar maps” or thakbast nag- 
shahs for comparison with his professional survey. “Every professional survey 
map shall bear note attested by your signature that it has been compared with 
the..hadbast map". Between February and May 1846, he had surveyed only 
125 square miles in nine parganas by khasrah survey. The remainder was left 
till a Civil Superintendent could be appointed [ 242 ]. 

The new Superintendent took over duty from the Collector fom 15th July 1846, 
two months after the completion of the professional survey, ‘‘the entire district of 
Hooghly, 2,233} square miles, having been chained in two seasons, at the modest 
cost of 6 pie per acre'?, The rapidity of Wilson's survey was unfortunate, for 
when pursuing the khasrah survey later the Superintendent found that the village 
boundaries shown by the professional survey differed widely from those laid down 
in the thakbast maps supplied by the civil staff. Neat and accurate though the 
professional maps were, he had 
not yet been sable to compile from them the registers of a single pergunnah in Hooghly. They 
are accurate as far as...the professional tests...can apply but I fear they are in many instances 
inaccurate as regards the localities of the village. ... They are frequently at variance with the 
thakbast demarcations, and I have endless labour now in...reconciling them. . 

The reasons assigned by the surveyors...is that they found the thukbast incorrect, and 
considered themselves bound to adopt what they found to be the true state of the locality. 
But the Deputy Collectors maintain that their thakbust is correct, and the Surveyors' plan 
wrong. At any rate the Surveyor should have compared his plans with the tbakbusts. 
This he has not done, and the labour of comparison...is thrown on this office...when it is too late 
to rectify what may be inaccurate’ ( 294, 299 J. 

When Smyth returned from furlough and took over charge he agreed that 
Wilson was greatly to blame. He attributed the arrears and faulty results to 
incorrect and incomplete demarcation papers supplied by the Civil authorities, and neglect 
on the part of the Surveyor in not more urgently protesting against such documents—...want 
of proper supervision over the khusreh...—general want of energy and activity in permitting 
the work to fall into arrears. 

Although apparently nothing can be worse than the state of the deraaestioá records 
and their entire worthlessness as a guide to a surveyor, still, ... the defects in the survey would 
not have been so glaring..had an experienced officer been conducting the operations. ... 
The very absurdity of the thakbust document as exhibited...being sufficient to attract the 
notice of any surveyor of the smallest experience. 

The Deputy Surveyor General agreed and the Controller of Survey noted that 
the thakbusts were all...andazee [sketchy ] and...very incorrect. ... The Revenue Surveyor 
did not consult them, but surveyed such boundaries as were pointed out to him by villagers 
and others. ... In some instances he fell into the mistake of surveying aa distinct villages only 
paras...which by the thakbust had been properly delineated as...one and the same village‘. 
-— The surveyors had indeed even failed to consult the mssls or descriptive accounts 
of the boundaries as marked out on the ground by the bamboo thaks. The Board 
of Revenue decided that a new survey would be necessary after the current pro- 
gramme had been completed’, and this was carried out between 1869 and 1872. 


;, During 1845, Wilson was directed to survey the foreign settlements of Chander- 
nagore and Serampore, in topographical detail only with no attempt to investigate 
23 rpg 562 ( 146 ), Rev. Bd. to Rov. Dept., 11-7-61. — *prm. 36/39 (231) Wilson to DSG., 10-12-46. 
* prc. 27-47 (31), from Supt. Rev. Syy., 13- 1-47; 10 Cat. (176), Hooghly Dist., 1814—8. t BRO. 15-12-41 
(28), from DSG., 14-547, prs, GR Rev. (10), from Rev. Bd., 214-57. * BRO. 15-12-47 ( 36 ). 


:248 REVENUE SURVEYS, LowER Provinces, BENGAL 


‘the value or extent of private property’, The external boundaries were ito be 
laid down, and the French authorities asked that the Chandernagore limite should 
be re-traced on the ground ; “By the treaty of January 1873 it was agreed that the 
limits...should be marked out by ditches. "These were accordingly dug and traces 
of them are everywhere perceptible, though partly effaced in some places"*, Adjust- 
ments in the line, as demarcated by a line of pegs laid down by Commissioners, were 
surveyed by William Davey in April 1852°. 

The Danish settlements at Serampore were handed over to the British during 
the course of Wilson's survey [ 1: 359 n.6 ]. 


24-PARGANAS, 1846-52. 


After Smyth had taken over charge* he rejected as thoroughly unreliable much 
of the khasrah and professional work carried out in the 24-Parganas under Wilson. 
He pressed for the supply of carefully prepared thakbast maps 
as early as Ist October [ 1847 ], ... but in January had only 96 for four working parties. Slow 
receipt...caused much delay and ‘sonfusion. .. The thakbaste supplied were of a very indif- 
ferent nature, the nukshahs being made out without any reference to the shape of the village, 
in many places the boundary running the very reverse of what it actually did in the feld. 

With much difficulty I have been ableto compare 1,289 villages out of 1,462 surveyed, 
the remainder, 179, will require re-examination in the field. Of these I have little doubt 
but tbat the surveyed boundary is correct. 

Owing to the loss of Mr. Otto by death, one of my best assistants, in the middle of February, 
I was obliged to take up Mr. Otto’s work myself, ... otherwise the pergunnah main circuit.. 
would have been left unfinished. The country surveyed { 1847-8 ] has extended north and 
south from about 60 miles from above Barrackpore down to...below Diamond Harbour ; east 
and west about 20 miles. The area remaining to be surveyed...is at present unknown, for the 
boundary of the district itself is as yet undecided’. 

The work of the Deputy Collectors was straightened out, and Smyth reported 
in 1850 that the thakbasts now supplied were everything that could be wisbed for 
and a great improvement on the old system.  With...these thakbusts I have been enabled to 
compare every turn and bend of a boundary, and any discrepancy...is at once brought to light. 

Amongst the difficulties experienced during season 1849-50 were the receipt 
of boundary particulars from all parts of the district instead of in compact blocks, 
and the frequency with which the Superintendent was changed, each new officer 
having to learn his duties from the start and often introducing unwelcome innova- 
‘tions [271 ]. These troubles were avoided when in 1855 Smyth was given the 
office of Superintendent in addition to that of Surveyor [ 243, 301 ]. 

In addition to the district survey Smyth carried out a topographical survey of 
the Sundarbans boundary and completed the large-scale property survey of the 
Buburbs[249-50]. Forthe Sundarbans boundary he had to lay down and survey the 
line settled by Prinsep and Hodges between 1822 and 1829 [ 12, 141-4 ] or, where that 
line could not be identified, a new boundary laid down by the civil Superinten- 
dent. He started work during season 1849-50, and had to incorporate the work of 
Mullins, Surveyor to the Sundarbans’, whose duty it was to survey the limits of 
holdings of. the various grant holders. He reports that 
the definition of the Soonderbund boundary will be a work of time and much labor, eda 
J do not feel at all inclined to entrust the duty to a subordinate. If it is to be done on my 
responsibility I must do it myself. ... The survey and definition...will commence near Rangs- 
fullah lighthouse, where I think I shall be able to recognise Captain sachet i s starting point. ... 
I bope to erect a pucka pillar at this points, `. i l 

He commenced on 25th January 1850 and was 
delayed some days, ... unable to find a starting point from...the Hooghly River. .. Took up 
certain ponds marked in Cept. P.'s map Belltolleh Digg- Hatkun Diggee’.. the site of the 

1 pin, 37/50 (2); DSG. to Wileon, 10-2-45 ; »n0.,5-3-45(39). *220.,7-5-45(5). pue 37/74 
( 88 ), Smyth to DSG., 25—5—52 ; 1O Cat. ( 458 ). «22-847. * DLR. 39/68 ( 243 ), Smyth to DSG., 19-149; 
b. 37/62 (19), 15-12-49. "Report for 1849-50. — "Chas. Wm. Mullins [ 1v, 4005 Y, 442]. "pra. 37/62 
(33), 27-12-49; B to op. Rev., 27-6-50 (179-81). . *dighee = tank. 
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old dak bungalow on the old road to Saugor Island—the site of the reaidence of an old Fakir... 
who resided there in Capt. P.'s time, as also the site of Rooppsrain Potto puke house, still in 
existence, and which spote I found to tally exactly with the map. 

Taking therefore the site of the old dak bungalow, the remnants of which are still visible, 
“as my starting point, I measured a distance of 9 chains down the old Saugor dak road which 
brought. me to an old zemindaree bund...from which point I worked back towards the river 
Hooghly, taking bearings and distances, reversed, as given in Capt. P.’a field book. ... This 
measurement brought me exactly to the river'a edge at a distance of two chains north of the 
present wooden telegraph at Cheeta Moomes. ... 

I have marked off on each map the boundary of the villages adjoining Capt. P.'s line, 
and shewn also the line of dense impenetrable jungle as it now exists, ... together with the 
government bund and such other topographical features as came within my reach. .. 

It would be useless entering into a detail of all the petty annoyances... encountered...in 
having to deal with zemindars or their agents, in whose interest it was to lead me astray at 
every turn and corner, and to shew me any boundary but the one I was in search of. ... 

These four sections...contain 90 miles of Capt. P.’s boundary line, and at least 150 more of 
Mr. Dampier’s line. ... During the coming season I shall continue...as far as the Ichamuttee 
River. Capt. Hodge's maps...do not contain any boundary line but merely a topographical 
survey of the country to the eastward!. 

Smyth found that his line differed very materially from that adopted by Mullins 
for laying down the grant limits. He had, of course, made no attempt to show 
limits between one grant and another, but found Mullins' exterior line much at 
fault. Close'survey by theodolite and chain was not practicable but, writes Smyth, 
22 of my paces are exactly equivalent to one chain { Gunter's ], and I so accustomed myself 
to this pace on the Soonderbund boundary that I could walk a mile or more and not be out a 
few feet. ... I went ahead with Capt. Prinsep's field book and maps in my hand, and watched 
the distances given in his field book. ... I have followed Capt. Prinsep step for step throughout 
in many places so well could I recognise the features of the country. 


CaLcuTTA SUBURBS 1846-52 


. The detailed survey of properties in the Government estate of Pànchannagrám? 
[1v, 192, n.1 ] had been commenced in 1841 by Michael Crow who was still engaged 
on this tedious task in 1846, assisted by his son and five "native surveyors”, with 
22 “labouring assistants”. Crow’s survey, reported Frederick Simms [ 181-2 ], was 
bounded 
towards the city by the Circular Road and extends in width to near the Salt Water Lake 
[1: 13, 311 ; 10, 13]. ... It commences with the river Hooghly at Chitpore and circumscribes 
the city outside of the Circular Road, and terminates at Tolly's Nullah eastward of Alipore. 

Of six sections he found that only one was completed and plotted—three were 
wholly surveyed but not entirely laid down, ... the 5th is in progress, ... and the 6th can scarcely 
be said to have been commenced. ... Upon the whole, I consider the work as very creditable 
to the skill of Mr. Crow, and will be a most useful map of the environs of the city. It is like- 
wise well suited to be connected with the survey of the city [ 182-3 ]. 

Simms suggested that the city survey should now be given priority ; 

I would suggest that the survey of the environs be discontinued for the present, and that 
the whole of the force now at command be set to work in the city. ... I am willing to under- 
take its superintendence and arrangement, Mr. Crow being the head of the surveying staff‘, 

Before Simms’ proposal was sanctioned the elder Crow died, and the Panchan- 
nagrám survey was continued under his son. In May 1847 a suggestion that it 
should be taken over by Wilson’s revenue survey was rejected as it had been sur- 

-veyed in small disconnected patches and never “proved by traverse". In Septem- 
ber it was placed under Simm's charge, and he reported that it had been 
commenced in Jany. 1841, now nearly seven years ago, and..surveying, mapping, and the 
settlement...was to have been completed at the end of 1844. ... At the present rate...the mapping 
and calculations, without the settlement, of...No. 6 District will occupy another year and 5 


ptm. 37/62 (98), 27-8-50. DLR. 37/74 (60), 17-252 ; IO Cat. (190), Rev. Svyr., 1847-52. 
3 Imp. Gaz. rx (286 ) ; xix (378). ‘sec. 22-740 ; from Simms, 30-68-46. 
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.. 8hould never be reunited again. "The business of each is distinct. ... i 

Only one fair copy of each map is in progress ; ... by constant references they will wear 
out arid become useless, and new copies will have to be made from the delapidated ones which 
oan never be so perfect as the originals, or as if made in the first instance. ... They will be liable 
to total destruction by insects or by fire, and...the survey which has taken so many years to 
execute will be lost. . 

In November 1848, the survey was transferred to Smyth’s charge as “a legiti- 
mate part of the survey of the 24-Parganas District”, and placed under Anthony 
Phillips, Smyth reporting in January 1851 ; 

-© "The survey of Puchanagram continues to progress. ... It is impossible to make much 
progress, not only on‘account of the crowded state of the thoroughfares, but also in the diff- 
culties experienced in finding one’s way through such a mass of houses and huts, and also in 
the difficulties of procuring attendance. Mr. Phillips has completed 12 sub-divisions com- 
prising 3,028 holdings. ... Mr. Grote has asked me to increase the working establishment but 
J am unable to find a qualified surveyor for it at present?*, 

.. In October 1851 there remained “only a part...consisting nearly all of cultivation. 
... The Ist., 2nd., and 3rd. Divisions were done by Mr. Crow, and I will...compile 
a map also of them, and connect, it on to my work though the interior of his work 
is far from complete”. Smyth reported completion a few months later ; 

I have been obliged to detach 8 of my district surveyors to survey the topography of the 
Ist, 2nd, and 3rd. grand divisions which were prepared by Mr. Crow, no topography being 
represented on his maps beyond tanks, pucka houses, and roads. A general map of this 
Estate on the scale of 6 inches to J mile...is half completed. It is a minute detailed plan of 
the estate excluding boundaries. It contains also a skeleton plan of the City of Calcutta 
taken from Mr. Simms’ map, together with the whole extent of the River Hooghly and 
some of the principal places on the opposite side, Howrah ‘and Sulkeah, etc’. 

The large-scale block plans were bound up together in one volume, the three 
divisions surveyed by Crow being on scale 300 feet to the inch, and the remaining 
three on scale 150 feet to the inch. Separate statements for each division gave 
area of each holding, name of proprietor, and nature of tenure. A duplicate set 
was made for the Collector. Copies were also supplied to the India House for 
incorporation in the new, General Map of Calcutta engraved from Simms’ city 
survey [ 182 J. "Pending receipt of the engraved map, a Plan of Calcutta was com- 
piled and lithographed at Calcutta on the 6-inch scale for the use of 
the Conservancy Department...[sbewing] the whole of the Environs in the Dhee Puncha- 
nagram, together with main lines of streets and principal objecte surveyed by Captain Smyth. 
The interior of the town taken from Schalch’s map of Calcutta...corrected...by the Surveyor 
to the Commissioners for the Improvement of the Town [ m, 13 Jf. 

"The establishment was discharged on Ist August 1854. The cost of Smyth's 
survey from November 1848 was Rs. 11,368—4-11. The surveyed area of all six 
divisions measured 6,800 acres, the cost-rate being Rs. 165-0-6 per 100 acres*. 


months. ... The two departments, the settlement and the surveying, are now separated, and 


NADU & BURDWAN, 1852-60 


.. Early in 1852 start was made with the survey of Nadia District which runs 
north to the Ganges astride the rivers Hooghly to Matabhanga*. Connection 
was made with no fewer than 14 tower stations of the Caleutta Meridional Series 
[ 14-5, 296 J, and good junction made with Gastrell's survey of Murshidábàd to the 
west and Pemberton’s survey of Rajshahi and Pabna to the north. Survey was 
' completed in 1855 when the party moved west to Burdwan. 
In May 1855, as an experimental measure, Smyth was entrusted with the double 
duties of Superintendent and Surveyor’, and at once put in hand the settlement and 


1 prc. 29-12-47 ( 20), from Simms, 25-947. — ? pig. 37/62 (125), to DSG., 17-1-51.  * DDn. 37/7; 
(55), 18-10-51; (64) 4-5-52; 37/74 (152), 9-12-52. 4 IO Cat. (192); MRIO. 44 (25-6) ; 45 ( 11-2) 
* Maps on scales 6 and 12 inch to mile, x10. 43 ( 29,30, 34—5 ) ; JO Cat. (193); cf. Ben P & P. rn, 104 (122). 
* IO Cat. (189-90), Nadia Dist. & 12-inch svy. Krishosgar town, Wm. Ivey, 1853-4 Y witb special alloe. 
Rs. 200 from 14—7-55. 
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demarcation of boundaries, and the preparation of boundary thakbasts for Burdwan. 
By foresight and good organization he kept this preparatory work well ahead of 
survey [243]; . - 

- By 1st December, Cewek the sid of additional demarcating sastablishment, and by 
admirable management, ...no less than 1,336 village circuits were ready for survey, and... 
the demarcation kept so well ahead of the survey that the large area of 1,578 square miles, 
embracing 1,929 village circuita, was accomplished without any hindrance whatever [ 301 J. 
Cost rate was reduced from Rs. 31-3-0 per square mile for season 1854-5 to 
Rs. 21-11-6 for 1855-6. ‘A reduction of...one-third in the mileage rate...clearly 
evinces what an able and experienced Surveyor can do with a fair field before him. 
This-outturn is the best we have had in Bengal for many years", 

Burdwan was completed by June 1857 when Smyth took furlough ; ie retired 
from the service the following year. Thuillier records that his surveys were 
in point of accuracy in the first order. ... Closing errors average 2-93 inches per mile over 
23 distances compared. These favourable results...may be attributed to the care and judge- 
ment with which he conducted his main circuits, and the frequency of the observations for 
azimuth made by himself at every triple-junction point. ... The proof of...these computations 
is made by the Surveyor himself. ... The exterior sides of the main circuits are again extract- 
ed in this office for a Grand Traverse of the whole district, on which the compilation map 
is based, and these results have been in the highest degree satisfactory’. 

William Row, Smyth’s assistant for two seasons, then took over charge and 
moved the party into south Dinàjpur, but was sick the whole season 1857-8, and 
progress was poor. The majority of the Bengal establishment had refused to 
accompany the party on the move north of the Ganges and the staff had to be 
almost totally reorganized. James Sherwill took over charge in December 1858 
and by 1860 the district had been completed by Nos. 1 and 2 Divisiořs [ 243 ]. 

Early in 1860 the headquarters camp suffered from two serious fires ; 

The fire on llth January last was caused by the surreptitious introduction of a light... 
within the office tent...by the burkundaz...in direct disobedience of the orders. ... Fortunately 
through the activity...of the Assistant..survey records were all saved. That of the 20th 
February was a continuation of the fire which...destroyed half the town of Dinsgepore?. 

At the end of 1861 the party was transferred to Mànbhüm [ 243 ]. 


No. 3, on East Division : Sinan & TREUT, 1843-9 


The survey of Säran District had been started by Maxwell in October 1843, 
and in 1844 Wyatt took over charge of both professional and khasrah surveys under 
the direçtion of Charles Chapman, Superintendent of Survey. The object of the 
survey “was to map out the boundaries of the villages and estates in order to put 
a stop to the constant boundary disputes"*. Owing to disputes between the 
Rajas of Bettiah and Hutwah the Superintendent demarcated several of the parganas 
himself, the Commissioner noting that the objects of the survey were - 
the legal definition and permanent record of the area and boundaries of every village and estate, 
and the construction of accurate village, pergunnah, and district maps. ... 

Owing to...the batwarrah laws [ rv, 187 n.5 ] or to immemorial possession, the lands of four 
estates, for example, are found to be so intermingled field by field...that it would be impossible 
to make a separate map of each estate. The Deputy Collector who conducta the native 
survey, therefore, merely measures and maps the general boundary ( or hulka as it is called ) 
which surrounds and encloses the four estates. 

"The map thus formed is sent to the professional Surveyor, whose survey parties measure 
every field or other portion of land within the hulka, noting the name of the estate. ... A 
khusrah map is.then made shewing the position of each fleld and it’s number. ... If there 
are any disputes...the khusrahs...are sent to the Superintendent of Survey who employs one 
of his Deputy Collectors to &djust the disputes, 


1GR Rev. 1855-6; from DSG., 1-2-57; DDn. 624 (122); ; IO Cat. (174-5), 4-m. map Burdwin. 
*DDn. 624 (15); DSG. to Rev. Bd, 54-56. * DDn. 24 (39), Sherwill to DSG., 9—4—60. ‘O'Malley 
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_ During season 1845-6 the 2,665 square miles-of professional survey included 
about 161 of khasrah. Start was then made on the survey of Tirhut to the east. 

The boundary of Nepal with Champaran to the north was resurveyed, the line 
having in 1817-8 been ‘‘marked by a trench and masonry pillars at every conspicu- 
ous angle [ and ] numbered from west to east" [ 1m, 19-20 ; pl.4]. A disputed 
section near Ramnagar was ‘‘adjusted by a specia! Commission "! and, reporta Wyatt, 
I am proceeding but slowly with the boundary survey owing to Captain Abeebur Bisnath, 
who never appears on the ground before 10 or 11 o'clock, the early morning being devoted by 
him to poojah [ prayers ], and then to eating his ‘‘bhaut’’?, without which he never leaves his 
tent. ... I am obliged to suit the convenience of the Goorkha captain though at the sacrifice 
of my own duties.. I hope, nevertheless, to complete the work ere long up to the Owria 
Nuddee, ... beyond which I cannot proceed until the Superintendent defines the boundary. 

. Y believe tbe Nepaul boundary to the north of Ram Nugger has been marked off by...the 
Joint Magistrate of Champarun, but Mr. Chapman has some work remaining there. ... 

I hope to bein his neighbourhood in the course of a week, when J shall...come to some 
decision about...the survey of the frontier and the internal boundaries where the saul wood 
forest abounds. ... The survey of the Nepsul frontier from Mullye westward as far as the 
Ooriah Nuddee...bordering on talookh Ram Nugger has been completed, and, owing to the 
thick brushwood and high grass jungle within the saul wood forest below the Soomeshur 
range of hills, ...about 10 miles in width, J have been obliged to delay operations until the 
high grass be burnt, ... which is delayed to admit of the paddy crops being cut? [261]. ` 

Again on 12th January ; 

I am again out on the frontier. I have surveyed the boundary up to the w.E. corner of 
‘Ram Nugger on the Soomeshar Hill, and have the whole extent westward along the ridge and 
as far as Tribanee Ghat to survey. This I hope to complete in 10 or 12 days*. ; 

The boundary survey was continued during season 1846-7 and 1847-8 ; 

` I joined the Civil Superintehdent's camp at Bettiah on the 8th inst., and accompanied 
that officer...to the foot of the Soomeysur Fort from whence our operations commence. We 
have traced the boundary range through a mass of hills and forest. Several Bags and con- 
spicuous trees on the peaks...have been intersected’ &nd mapped. A few of the principal hill 
streams have been surveyed up to their soree; and others as far as it was practicable. ; 

And in bis final report ; 

The southern portion...was perfected in season 1845-6, and a route survey with the theo- 
dolite and chain was carried from the gorge of the Doon...through tbe Doon valley, ... up to 
Trebenee on the Gunduk. From thence round by the isolated tract of Rajpoor Sbourres 
skirting the forest, and uniting again at the starting point. ... My operations this season, there- 
fore, were confined exclusively to the survey of the high Soomeysur boundary range, and to 
the formerly contested boundary through the forests and low hills. ... 

In discovering the true boundary ridge described..in Captn. Boileau's map [ m, 19-20] 
very great difficulty was experienced, ... for what with tbe paucity of inhabitants in the 
Doon, and the utter irhpossibility of getting them to show the boundary range ( from fear... 
of...coming in collision with the Nepaulese ), we were obliged to explore the country ourselves. 
He referred to the necessity of ‘‘re-erection of the masonry pillars which have been 
destroyed by the encroachment of rivers". Instructions for the final numbering 
of the pillars were not issued until March 18498, 

Amongst the tasks in Tirhut was the survey of both banks of the Ganges River 
for the sixty miles that it forms the southern limit of the Saran and Tirhut districts. 
to lay down the village sites and other geographical items on both sides [ 245 Į”. 

During 1846 a large-scale survey was made of the city of Patna where recess 
quarters were situated®, and surveys were made later of the civil station of Muzaffar- 
pur and of the '"'"Poosah studlands” [1u, 430]. These were on the scale 10 chains 
to the inch and, writes the Deputy Surveyor General, 
all large towns, cities, civil stations, or military cantonmenta are to be executed on this scale 
or e larger one...and...you may...take either Dacca or Mymensingh in hand. 

. Another point..3s the proper survey...of roads of importance. The Great Trunk Road, for 
Misianis: is very imperfectly shown when surveyed piecemeal by the circuit system*. The 
road sbould be traced out regularly as a route survey, without interruption, ang every 


1 BRC. 16-7-45 (2), 9-545. * cooked rice. ^ t prr. 86/51 m 15), 41 & 20-12-45. tib. (45). 
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place of note duly fixed ónit. . When left to a number of different interior surveyors the 
bridges, hauts [ markets ], encamping grounds, and objects of interest, are passed overl, 
i. At the end of 1849 the party was transferred to Dacca, which it reached about 


‘22nd January 1850, and took up the survey of TU ee Distriot. EI d 
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to: Beart: was made in the soul. weat part of ‘My aiensingli some .50 valles iod 
west of Dacca, up the Jenai or Jamuna River. Work was confined to profes- 
sional survey as the khasrah had now been transferred to charge of the Superin- 
tendent, still Charles Chapman. The Great Trigonometrical Survey had not yet 
reached Mymensingh, and it was, therefore, writes the Deputy Surveyor General, 
of the very first importance that..all permanent buildings and conspicuous objects...must 
‘be fixed...on your circuits, and entered...into the traverse as stations. ... These points can then 

be fixed hereafter by the G.T.8. without any difficulty [ 295-6). : 

The large rivers also will compel you to resort to triangulation, and to make this of any 
value for future amslgamation permanent pillars must be erected. 

No less than 3 surveyors will connect with your work, viz.—on the weet of Mymensingh; 
Mr. Pemberton for Rajshaye, or Bograh—on your north, Mr. Kelso, at present engaged on 
Goalpara, south of the Brahmapooter—and to your south-west in Furreedpore District Capt. 
‘Smyth will come up with the Jessore Burvey [ pl. 16). - You will not, therefore, fail to keep 
this object in view, &nd favor me with any suggestions as to the erection of puccka pillars. . 

I have examined Capt. Wilcox's and Capt. Ommanney’s survey of the Jenaie, or Burram- 
pooter, from Dacca to Goalpara, but data is not forthcoming, and I am not aware if any stations 
remain, but I should imagine not [ rv, 265-6 J*. 

Much of the survey lay in undeveloped country and Wyatt reported at the close 
of his second season that 
the density of the jungle, and the difficulty of obtaining assistance from the landed proprietors 
to point out their boundaries, and to furnish beldars to clear lines for survey, seriously inter- 
rupted my operations until the jungle fever prostrated my establishment and forced me to 
abandon the work and withdraw my men from so unhealthy a locality*. 

- . The northern’ pargana Susung*, the estate of an important zamindar, ran some 
E into the hills, possibly `" °°"! 

beyond the third high range within the mountains, .. . extending as far as about 3 days journey 
'"Borthward from the plains. .. Everything involved in mystery. ... The settlement of the 
frontier line within this field season seems very problematical. . LA survey and a map of the 
country is necessary as a preliminary to fixing or defining the absolute limits of Mymensingh 
District on the Assam frontier. It will be impossible...without some idea of the country and 
‘of the claims of the Shooshung Rajah...clearly laid down on & map or tolerably accurate sketch. 
, A month later Wyatt returned from Susung 

after putting everything into proper train, and seeing the greater part of the Turnai eantry 
surveyed. The survey of the principal hill streams and intersection of prominent peaks are 
progressing. The Garrows are a wild and dangerous race to deal with and awfully jealous of 
their wilds and fastnesses being surveyed. Mr. Jenkins [rv, 449] is the only person who 
seems to be able to control them [m, 49 ]. 

He asked if the Superintendent of the Khasi Hills, now Hudson [ rv, 200-2 J, could 
roeet us in person to point out the questionable boundary &nd by bis presence and authority 
over the savage Garrow &nd Cosseah tribes not only ensure safety to the surveying establish- 
ment, but prevent collision between contending parties, 

Thuillier advised him not to attempt a full survey into the hills ; 

All you will be able to accomplish is to trace out the hill streams, ...lay down ell the hill 
villages within sight, show the limita determined on: ... A complete topographical delineation 
of the Garrow Hills is beyond your competency, ... beyond the sphere of your duty. ... All 
‘that you can...do is to make an approximate sketch map of the ground. . 

In the evidence before Parliament [ 447 ] one of the most celebrated Engineers of the day 
itatea bis deliberate conviction that there were not 8 persons in the Ordnance Survey of 
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England and Ireland...who could draw ground from nature. “Wherefore it must not be expected 
that a truthful picture of the Garrows can, under your peculiar equipment, be produced, ;. : 
1': Wyatt’s health broke down in 1857. after 13 years continuous duty, the last 
seven years in.a most unhealthy district, and he was succeeded in charge by Nicholas 
Davey from Smyth’s party [435]. The Mymensingh survey, including these 450 
square miles of the Garo Hills, was brought to a close by the end of the year, when 
the party took up work in “Dacca Jalalpur"5; the north part of Dacca District. 

Work in Mymensingh had been greatly prolonged by boundary disputes and 
no fewer than'742 appeals were dealt with by the Civil Superintendent ; "many of 
them are sure to be again appealed to the ‘Commissioner. ... Lands are so inter- 
laced and are of such value that the area in ee was frequently one, wee or three 
cottahs”?, "This continued in Dacca; . -> 

: The terrible evils which beset us in Mymensingh of never “having done with the beanie 
dispute cases, of altering village plang one, two, and three, years after survey or demarcation, 
-seem likely to cling to.us in Dacca, and promise to prevent the best surveyors from ever finish- 
ing their records. ... The...minute sub-division of this district into no less than 108 pergunnahs 
and 63 tuppahs baffles all attempts to define them on -the district, or even the one-inch .block, 
maps. Out of all these only 5 or 6 pergunnabs are said o shave defined boundaries ; the 
remainder are broken up into minute portions’, i- « «s.s Pre 

: In December 1860 after the completion of ‘Dacca, District, Davey moved the 
party into Sylhet where there were other problems to be faced; "^ ^: | "nest 
..~.In tbe rainy season the whole country. becomes a perfect sea, the entire traffic kd: com- 
3nunications being..by boate. ‘The village sites are raised on mounds from which even the 
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-Shahabad District was completed in’ less`than' two seasons between 1844 and 
1846, the rapid progress being possible from the hill area in the south and the wide 
stretches of the Ganges River. Sherwil then moved to Monghyr where scattered 
areas had been surveyed by Egerton and Ellis between 1836 and 1838 [ rv, 182-5 ]. 
© On my arrival at Monghyr on 7th February [ 1846 ] I was surprised to find the Superinten- 
dent unable to give me any information as to the number of pergunnahs...to be surveyed, or 
their relative positions, ... nor were any lists, Persian maps, or thakbast missale procurable. ... 

Commencing on thé western boundary, ...I found that not a single attempt had been 
made to commence the demarcation, but by great patience and perseverance on the part of 
my surveyors I managed to survey three pergunnahs consisting of 380 hulkas [ 251 ] by the 
zemindars attending and pointing out fhe boundaries. In the meantime the demarcation... 
was proceeding by slow and tardy steps, but in so inefficient a manner as to be next to useless. ... 

I completed 16 pergunnahs of about 1,635 square miles, 2,764 hulkas, 900 of which had no 
boundaries marked out. ... To test all my work with the hadbast maps [ 247 ], I made many 
...attempts to obtain these documents...from the Superintendent, but without success. ... 

Up to the 12th August, I had only received a few scattered thakbast missals of the whole 
zillah, amounting to 336 out of 2,764 hulkas surveyed. Several hundred disputes had been 
pointed out during my survey, and could not be settled till the thakbast me reached my 

office. ... All my survey remains in my office incomplete’. 5 1. 

During 1846-7 Sherwill extended survey into that part of Bhapalpur District 
that Jay to the south of the Ganges, but again he was delayed for lack of demar- 
cated boundaries ; "during the whole of the ‘cold weather, November and December 

:1846 and January to February 1847, my office was either partially or entirely 
without work”. "During his absence on furlough Tickell held charge from March 
1848, and completed the survey of both Monghyr and south pe a including 
the Daman- i-Koh which covers the rough wooded Ru Decus um 137 ]. 
Start was also made in Birbhum, , PT vates f 
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On Sherwill’s return in October 1849 he was distressed to find that much of 
the work carried out during his absence was of most inferior quality and had to be 
rejected. O'Donel had found gross errors in the traverse computations during the 
few weeks that he had held charge after Tickell's departure ; 

' An error of 20 chains in traverse circuit—an error of 100 degrees made in the calculation 
of the bearings. ... The field-books were made over to Mr. Parker who, by altering the dis- 
tances and placing reliance in...doubtful angles, managed to complete the calculations. ... < 

It should not be difficult for an assistant of..25 years service...to distinguish good from 
bad work. It was his duty to have laid all the papers before either Mr. Chill or Captn. Tickell, 
and [to have] pointed out distinctly that the observations were doubtful, and the fieldbooks 
untrustworthy. .. But he continued to keep everything secret. ... The survey was bad, and 
he was not bold enough to report it as such. : i 

The entire absence of any control over this work, the irregular manner it was carried on, ... 
and the...misapprehension of...his duties by Mr. Parker, have led to these results. 

Sherwil! found that the whole staff had been allowed to drift into slovenly ways 
and had been left entirely uncontrolled through Tickell’s ignorance of the details 
of revenue survey, and his pre-occupation with administrative work. An area of 
1,150 square miles had to be resurveyed during season 1849-50?. 

There was discrepancy with Tanner's survey of the Dàman-i-Koh [ 1n, 137 ] ; 

In a private conversation with Capt. Tanner at Monghyr, that gentleman informed me that 
the distances as shewn upon his map were not measured, ... but mere estimated distances, 
and, as the boundary in those days ran through a dangerous and an almost impervious jungal, 
it is not to be wondered at discrepancies appearing upon the distances being measured with 
instruments. ... No single distance as shewn by Capt. Tanner between any two pillars agrees 
with the surv eyor' s measurement, but the number of pillars [ was the same J’. 


During the next four years work proceeded through Birbhüm and into Mur- 
' shidábád, whilst during the summer months of 1850 to a5 a detachment surveyed 
an area of 630 square miles of the station and surrounding hills of Darjeeling 
[186]. Early in 1854 Sherwill was deputed on special duty as Boundary Com- 
missioner [ 256-7 ], handing over to Gastrell who extended survey through Murshida- 
bad and Bankura into Jessore. Thuillier records that the party had been one of the 
old North-West establishments, ... brought down by Capt. Stepbhen..[1v, 184]. ... It came 
regularly on across the Sone River into Behar (Gyah ) District, and thence Monghyr and 
Bhaugulpoor, south of the Ganges, after which Beerbboom and Moorsheedabad, ... have 
been duly completed, thus forming a magnificent area of all the south gangetic districts. ... 

The earlier surveys...cannot compare with what we have effected of later years. At the 
date at which those districte were taken up, the railway pace of the old North-West system 
prevailed, and Capt. Stephen was a true follower of that school, sacrificing accuracy and real 
utility to speed [ rv, 215-8; v, 269-70 J. Better things, however, soon began to take effect*, 

There was an unintentional break in the continuity of the programme from 
our imperfect knowledge of the true disposition of the districts in the Lower Provinces. ... After 
the completion of Beerbhoom and Murshedabad it was supposed that Bancoorah came next... 
south of the Adjee River, but it has since been discovered that Burdwan intervenes. 

The Bancoorah District is, therefore, isolated from the others previously surveyed by the 
4th Division, and after its completion it was necessary to pasa over the intermediate districts 
of Burdwan and Nuddea and take up Jessore. During the season under review [ 1855-6] 
the operations of the party have been prosecuted partly in Bancoorah and partly in Jessore*, 

Work ran down to the Sundarbans and was much interrupted by rivers an 
tidal creeks’. It was most unhealthy and quinine was distributed freely [ 459 ] ; 

` Some of the intermediate boundaries of the small holdings or villages were laid down from 
simple chain measurements by prismatic compass and chain, or by triangulation where the 
swamp and jungle was impassible. The spongy rmorass, though often sufficiently firm and 
buoyant to support a man to walk on—water...oozing through at every step and warning him 
not to remain too long—afforded no stability for instruments. ... 

Survey of...the resumed villages...was arduous in the extreme. Wading through mud and 
water, breaking their way through...reeds and thorns, and devoured by leeches and insects 
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Sberwill, 15-12-53. " *DDn. 624 (22), finm DSG.5-—50. GR Rev. 1855-6 ( 26), from DSG., 1-2-57. 
* 10 Cat. (188) Murshidabad & Jessore ; civ, station, Jessore, 1857-8, 8-inch to mile, C. Bradley. 
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during the day, only to be attacked by swarms of mosquitos and gnats at night, the men... 
suffered exceedingly. Mr. Henry Stevens...here exerted himself to the utmost, ... and Dowtal 
Singb, Kirtarat Pande, Beta Ram, and Mahomed Oomur, were conspicuous with their parties. 
« The second...was so lamed by the bites of venernous insects that he had to be carried from 
station to station to observe his angles. ... None escaped. By no means the least of their 
inconveniences was the want of sweet water where all was salt or very brackish). . 

From Jessore the party worked east through Faridpur and into Bakarganj in 
December 1860. In triangulating the great rivers 
many difficulties had to be...overcome owing to the vapours constantly arising from the water, 
and the lowness of the banks obliging us to take our angles from stations often on a level with 
the water. It was by no means easy to get a steady and distinct view of marks across the 
river. In the mornings the fog was often too dense, and when it lifted but a short time was 
left ere the sun's rays...msde the marks wave and dance beyond all hope of obtaining true 
readings. The nature of the banks, frequently composed of a thin stratum of clay over 
quicksand, made it difficult indeed to obtain a firm footing, either for ourselves or the theodolite. 
Cutting lines through heavy reed and gigantic flag jungles was a serious obstacle. ... 

Not a man could be obtained to help us. ... We had, therefore, to do it entirely by the sid 
of our survey parties, and...to go ourselves at their head, and break through the jungle with 
them. The heat and exhsustion were great. But the men acted admirably and, reassured 
by us and our guns, had no longer any fear of wild animals with which these jungles abounded. 

Latterly, when I reached the low jungly churs lower down the river I had the mortification 
of finding, and seeing sometimes as I looked through the telescope, my marks charged- and 
knocked down by a wild buffalo?. 

During his first season in Bàkarganj, 1860-1, Gastrell had the assistance ofa 
young military officer, William Stewart, with whom he triangulated the great 
Meghna, fixing the distant shores of Tippera and Noakhali and the river islands. 
Recess months were spent at Serampore where the town and environs were sur- 
veyed, whilst Stewart surveyed the powder factory across the river at ra 

Thuillier records that this party was 
one of the oldest &nd best in India, composed almost. entirely of up-country men, some of 
whom can look back to the days when they were under the Jamented Sir Henry Lawrence in 
the...N.w.P. [ xv, 226-7, 453 ], from whence the party gradually worked down through Bebar 

‘and Bengal, and for many years under...Major Walter Sherwill, now retired. ... 

' To the long training in the Monghyr and Rajmahsl Hills and jungles under the above 
officer, and later under his talented successor Major Gastrell in the swamps and Soonderbun 
jungles of Jessore and Backergunge, I attribute mainly the great success the party has had. 

The number of old trained men have, however, greatly diminished by sickness and death 
since the Jessore District was entered". 


REVISION OF BOUNDARIES 


In 1853, on recommendation by the Deputy Surveyor General, Walter Sherwill 
was appointed Boundary Commissioner for the revision of "civil and criminal 
jurisdiction boundaries". The Board of Revenue considered that “the pargannah 
groundwork on which the fiscal system is built cannot be disturbed”, but recom- 
mended ''the re-arrangement of mouzas, grouping them into convenient thanas 
or sub-divisions" .[243].. They recommended the appointment of Sherwil as 
' Commissioner for laying down the boundaries of districts...in communication with 
ihe Magistrates and Collectors of each districts ”. 

Government directed that the object of this revision should be 
to re-arrange the boundaries.. An such & manner as should most. conduce to public convenience 
and the efficiency of loca! administration, and also to possess the means of Further re- arrange: 
ment when necessary by nimple reference to, and alteration of, maps’. 


1GR Rev. 1858-9, from DSG., 21-4-59. ^ *10 Cat. (178 ), Dacor & Faridpur, 1851-80, 4 m. to inch.; 
xEIO. Misc. 50, 56-0-51, Bakarganj l-incb to m., wmro. Misc. 49-0—59, 1* main circuit charte, Faridpur, 
1858-9, litho $GO., 1882. Report by Gastrell, GR Rev. 1859-60 ( 27-8 ). turio. Misc. 56—0—61 ; 
1’ map Bakarganj, Jitbo. 1861; 50 (mm), 50—0-59/60, main circuit plots; (106), Ishapore Powder 
Works, 24” to mile; IO Cat. (177-8) Barisal, 16°, 1860-1. 5 GR. Rev., 1858-61 (172 ). * GR Rer. LY. 
Rev. Bd. to Govt., 19-7-53 (19-20).  '» to op.Jud.,6-2-55(92). . 
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For more than twelve months from February 1854 Sherwill travelled through 
Bihar from one district to another consulting district authorities. He prepared 
full lists of the villages assigned to each separate thàna, and drew up maps to illus- 
trate his schemes. The village names shewn on the maps were those in common 
local use, alternative names used for fiscal purposes only being noted in the register. 
The new thana limits did not necessarily conform to those of existing parganas ; 
* the paramount object...is that of securing effective police ad inistreons -whatever 
the discrepancy...between pergunnah and thana boundaries"! 

Thuillier was horrified at the magnitude of these changes which involved 
compiling and printing an entire new set of maps, which is & hopeless business, and if the 
districts are to be altered at all, they should not be thus taken separately or in isolated cases, 
but collectively, so that the best general arrangement for the whole group may be made. ... 
Whatever disturbs the geographical features of the country, it will be my duty to object to. 
-. Dividing a compact pergunnah into two separate zillahs...will entirely upset the survey 
records and throw vast labour and expense in this Department?. ' 

Amongst conditions that had to be taken into account were—density of popula- 
tion—suitable sites for thana headquarters—good communications with outlying 
areas. The Ganges and other rivers had changed their courses since the earlier 
surveys of 1841-2, and the position of diaras, or sandbanks, and the riverain culti- 
vation was completely changed. 

Towards the end of 1855, after Sherwill had completed his recommendations for 
the eight districts of Bibar, he had to take furlough on medical certificate. On 
his return he extended the work into the lower provinces ; 

In the western districts... was eighteen months settling the boundaries of 8 districts, 
having personally met every Commissioner, Judge, and Magistrate, for which...I spent oy 
three months in travelling, going over one thousand miles. 

In Bengal I have been engaged five months, and during that period by means of an active 
correspondence, one half of which has been of a demi- oeil nature, I have very nearly com- 
pleted the boundaries of thirteen districte. : 

During the cold weather...the district officials are out in their districts, marching about. 
During the hot weather I should have every chance of meeting with the different officials 
when their district work is at an end, and they are settled down in their stations". : 

. Tbuillier was still unhappy ; 

.. The Boundary Commissioner's enquiries are tedious, and the progress made very limited. 
Alterations in sites of thannas as well as in the limits of their jurisdiction are continually pre- 
senting themselves, so that the revised maps issued after much labour of this office speedily 
become incorrect. ... Commissioners and other local authorities advance strong objections, 

..and fresh propositions are everywhere rife. ... The fiscal boundaries are so perplexing and 
intricate, and so utterly useless for all practical purposes. 

In November 1856 Sherwill was appointed Professor of Survey at the College 
of Engineering at Sibpur, without detriment to his duties as Boundary Commis- 
sioner. He made his headquarters at Dum Dum until he took leave pending 
retirement in May 1860. Two mm later Gastrell was appointed to succeed as 
Boundary Commissioner. 


1 pLR. 39/68 (109), Jud. Dept. to DSG., 25-9-64. ` "ib. "ib. (68-62 ), 21/2-11-54. — "prs. 57/70 ( 49), 
Bherwill to DSG., 11-2-57. * GR Rev. 1857-8, from DSG., : 
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REVENUE SURVEYS :—UPPER INDIA-—BOMBAY—MADRAS 


Urrer Inpa: Rohilkhand — North-Western’ Provinces d: Oudh — Delhi — 
Rajputana — Bundelkhand — Central Provinces d: Berar — PUNJAB : Cts-Sutlej — 
Trans-Sutlej — Bari doàb — Rechna d: Jech doãbs — Sind-Ságar doàb — Bompay — 
Sind — MavBas. eon ; 


of parts of the district of Delhi and of Rohilkhand, and more especially of the 

unhealthy forest tarai lands running along the foot of the Kumaun Hills. . The 
revenue surveys of Rohilkhand had been carried out between 1833 and 1841 
under Birnie Browne, George Fraser and James Abbott, in the districts of Bijnor, 
Pilibhit, and Shahjahanpur [1v, 221]. Though serving the purposes of revenue 
assessment, they were far from adequate for other administrative purposes. 

The survey of Rohilcund is known to have been the worst in theee Provinces. The estab- 
lishment was the least efficient of any, and the natural difficulties to be overcome the greatest. 
The resulting inconvenience has been most felt in the northern pergunnahs adjoining the 
hills. ... The measures for draining and irrigating, as well as the natural increase of popula- 
tion and spread of cultivation is giving additional value to these ‘lands. 

An accurate survey of them is much required in ‘order to give a secure title to land, and also 
to facilitate the construction of works for irrigation. ... These two surveys in Delhi and Rohil- 
cund will not be mere revenue surveys. ‘The rivers and lines of drainage must be laid down 
as accurately as the village boundaries. There will much levelling!. 

William Jones, now on canals [ rv, 451 J?, writes more freely ; 

: The revenue survey village maps are most incorrect, ... not at all to be wondered at when 
we reflect on the nature of the country and the quantity of work that the surveyors were ex- 
pected to furnish in the given time. ... When they found themselves enveloped in & network 
of all but impassable nullahs, overgrown by high green reeds—...I may be pardoned a smile 
at the device by which they seem to have occasionally extricated themselves—the theodolite 
was closed, an imaginary circuit of zigzag lines drawn in the fieldbook enclosing an area of 
Bome square miles, and the note ‘‘Wild Elephants" told the rest. I have visited some of 
these...spots and found smiling villages and very fair cultivation. A change may have taken 
place, ... but when I see ‘ Wild Elephants” I cannot refrain from a doubt*. 

Special tasks of the new survey included— 

lst. The re-survey of such villages...incorrectly delineated by the former survey. 

2nd. Lay down from the old survey...boundaries of all jungle tracts belonging to Govern- 
ment, and of all villages adjoining thé jungle. 

3rd. Formation of the Government forest land into convenient allotments for grante, each 
of which should be named and numbered, and the boundary marked off on the ground in some 
permanent manner, and separately mapped. 

4th. Lay down with accuracy the course of all streams, .. ‘Pacing of drainage, and sites 
of existing works of irrigation, and the position and extent of irrigated lands. 

5th. The formation of pergunnah maps, scale one inch to a mile, shewing village bound- 
Gries and sites, and geographical features‘. 

Areas for survey were estimated as— 

Zillah Shahjabanpoor, pergunnah Poorunpoor Subna, end adjoining forest lands, square 
miles, 864—Bareilly, 953—Moradabad, 697—Bijnaur, 656—Saharunpoor, 1,082—Total 4,262 
square miles, the whole tract...along the foot of the hills from the Sardah to the Ganges. 


Ib 1848 the Government of the North-Western Provinces asked for & re-Burvey 


! DDn. 461 ( 409-14 ), x wr. to Home Dept., 28-3-48 ; Rean. of 11—5—48. *Bupt. of Embankmente. 
*DDn. 465 ( 27-30 ), Jones to BG. 17-148. * DDn. 624 ( 36 ), DSG. to SG., 54-56. 
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, « The northern portiona of the distrita of Baroilly, Moradabad, Shahjahanpoor, and Bijnore, 
aa well as the Kumaun forest, or bhabur tarae [ rv, 473 ; V, 261 ]!, bas been left almost untouched 
by the old survey, and the rapid’ steps of improvement had entered these forests and necess- 
itated a complete revision. ....1, Maa qu 

. .'The first and great object of this survey s was to obian the most etede and minute topa: 
graphical ‘delineation of the whole tract—...the general fall’ of the ground—a fair and precise 
representation of every square mile—maps fit in every respect for the various schemes of local 
improvement...in contemplation. The forest had to be penetrated and the glades of grass 
divided from the ranker jungle, the hill streams traced out to their sources, swamps defined, 
and trees of importance and character blazed and notched for boundary marks, whilst the 
general levels and the accurate delineation of all streams and watercourses were intended for 
the better prosecution of the works...for irrigation?. 

Donald Vanrenen was given charge and started survey in Shahjahanpur, Novem- 

ber 1848, with headquarters at Bareilly. , He wrote to the Collector; .. 
. , A survey party will leave this...for Shahjehanpoor early next month and.. the gurvey of 
Poorunpoor Subna with adjoining forest land will be commenced in the beginning of November, 
provided your work is sufficiently advanced. ....I have received strict orders not to take up 
the survey of any circuit unless the village boundaries have been demarcated, and the thakbust 
papers are in my possession [ 247-8, 254 ). ... May I...solicit...a moojmillee map of pergunnah 
Poorunpoor Subna as soon as practicable, as on the receipt I shall dispatch my line-cutters 
to prepare the lines?. 

Giving Hoppner and Burgess charge of detachments i in Shahjahanpur and Delhi 
respectively, Vanrenen himself took charge in Bareilly where he found 355 square 
miles of new village survey essential, since the old village maps showed  . 
grave discrepancies between tbe Douridaries of conterminous villages, making it doubtful 
which was the more correct. ... It was...necessary that the new maps should not only shew the 
course of all natural streams and artificial watercourses, but also the boundaries of villages 
through which they passed. The true boundaries could not be determined from the old maps. 

In Shāhjahānpur 109 square miles were surveyed; ` 

Government forest landa, with villages adjoining, all surveyed as far as boundaries could 
be determined from records of former professional survey, and from explanations of local 
officers. ... Kucha pillars built along their boundaries val be replaced by pukka Shen the few 
disputes have been settled. 

‘In north Bareilly an assistant was employed on levelling ; Rees 
^" Four circuits of levels have been taken, area 438 square miles. The levels have been cal- 
i with reference to the kerb at the pukka well opposite the Tanduh police chokif, which 
has been assumed as zero. Triangular masonry pillars, with a square foundation which is 
flush with the ground, have been built along the lines of level. ... The...levels exhibit a fall of 
164 feet in 14 miles, or 11-7 feet per mile. ... The Bamoaree road levels...show a fall of 192 
feet in 8 miles, or 15] feet per mile. ... ; j 

The great sickness among the people is...in a great measure owing to deficiency of proper 
drainage, and to the number of swamps that are allowed to exist. Some of these swamps 
are formed from the reckless manner that...artificial watercourses are cut for irrigation purposes, 
the water not required by the cultivator being permitted to run waste to flood the low country, 


During the recess months, of 1849 and 1850 a survey was made of Naini Tal; 

A base was measured on the only spot suitable, ... a small level plain at the west end of 
the lake.. ... Six-feet standard steel bars were used. Two careful measurements gave a length 
of 486-6 ‘foot without...any perceptible difference. ... . 

A general map has been compiled and 46 estates surveyed and happed. The estates 
have been surveyed like a village, and the superficial area of each given. The boundaries of 
each estate are inserted on the genera! map...with...the horizontal measurements. Mr. 
Sanderson's survey will undergo a searching examination...and...a map assimilating to the map 
of Mussoory by Capt. Wm. Brown [ rv, 220—1 ] will be a matter of time. 

. The numerical data of the triangles are inserted on the Map of Nainee Tal, beautifully 
drawn by Mr. E. W. Hoppner...on the large scale of 8 inches to one mile. ... Separate maps 
of every estate having a definite boundary have also been lodged in the office of the Senior 
Assistant Commissioner, Kumaon, neatly executed by Mr. Sandergon®. |. . 


D 


dixabur-d = porous ; ; ; absorbing mountain torrenta bonóath bouldors & gravel; ‘Imp Gaz. xi (371); 
rxiv( 133). © *DDn. 624 (38), DSG. to SG., 6—4—50. * DDn. 485 (5), 20-048 mujmal — summary 
or abetract.'' : *Tands, 12 m. north of Rampur. * DDnz. 485 ( A 4-12 ), Reporta for 1848-9 4 1849-50, 
12-12-49 &' 20-1-81; map of Naini Tél on sosle 12 inches to mile. 
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When the party entered Shahjahanpur in December 1849 it was found that all 
old trijunction marks had been destroyed, and that the district authorities had not 
been able to demarcate the village boundaries afresh. The surveyors had, therefore, 
to lay down the boundaries “with the co-operation of the zamindars”’ 
the only deviation between the old and present boundary being that whereas the former was 
carried in innumerable and eccentric turns, the latter has been taken in straight lines from pillar 
to pillar. ... The consent of the zemindars to straightening the boundaries was obtained. ... 

The boundary surveyed...between Bareilly and Shabjehanpore was obtained from the ` 
Shahjehanpore professional maps. ... The dispute about...the correct boundary...has arisen 
from the...common boundary not having been adhered. to by former professional surveyors, ... 

The survey in Poorunpoor Bubna is comprised in one general map on which the Government 
forest granta are inserted and numbered. Separate maps have been made of each grant and 
bound in one volume; ... maps of 62 villages conterminous to the forest...in a separate volume. ... 

In the terase pergunnahs of Roodurpoor, Kulpooree, and Gudderpoor [ of Bareilly ), the 
detail survey has been thoroughly examined, and in many parte re-surveyed. In Gudderpoor 
especially the former...survey was 80 imperfect that &ll the principa! rivers and gools [ water- 
courses ] have been re-surveyed, and fresh maps of the three pergunnahs compiled. ... ` 

The country...is so extremely difficult of access, even when aided by elephants, and the 
season for surveying so short, extending only from February to the middle of April, ina. 

a small gool or unimportant nullah may have been omitted because not seen. 

. During season 1849-50, village survey was completed in five other Bareilly 
parganas, three of which were allotted to Burgess on his arrival from Delhi in 
January 1850. The total area surveyed in Bareilly was 560-88 square miles 
covering 616 villages’. “Lines of levelling were also run through Bareilly District 
during season 1850-1, ‘Owing to the swampy nature of the country work in 
Moradabad could not commence till the beginning of January and in Bareilly not 
before the end of that month. Burgess had to withdraw his detachment on 11th 
April “owing to the very severe sickness that broke out." 

. Vanrenen thus describes traverse work through the tarai ; ; 

Anything like accurate chain measurement.. -must be out. of the question. Even when 
lines are cut through the grass, the stumps are worse than before. I...directed the boundary 
eurveyors in following out such streams to keep to the comparatively open ground above the 
high banks, and leave the interior surveyors to...survey...the contortions of their courses with 
the prismatic compass. [ By ] so doing...theodolite stations are likely to be of some permanency, 
while on the low banks of the river they are destroyed by the great floods, and for such 
intricate work...I look upon the prismatic compass as the better instrument of the two. ... 

I had the positions of remarkable trees carefully noted and the trees themselves blazed 
with a cross, and:..in the maps these are shown by a red cross with the name of the tree. ... A 
coarse carpenter should accompany each party for this purpose. ... Through the forest to the 
south of Bilheree I had strong tent pegs charred, driven into the ground, and the head covered 
with a ghura of charcoal turned upside down, and a mound thrown over the whole. ... They 
should be more permanent than even masonry pillars. ... 

It is impossible to say what work there may be in the forest. There are portions that 
should be examined and any open glade surveyed, with the remains of any former villages. ... 
The forest is so thick and the brushwood and creeping planta render exploring no easy matter, 
even with elephants, having almost to cut one’s way through it. ... 

The surface of the pergunnah is one uniform plain, without a hill or rising ground to give a 
variety to the view, and from its proximity to the sub-himalayan mountains is much depressed 
towards the south. ... The nuddees...discharge their waters with great rapidily. ... 

The main circuit of this pergunnah was surveyed by Hosssin Baksh in 1849-50, a first-rate 
and most trustworthy native surveyor [ 264], and the field data put up and calculated by Mr.... 
Johnson. In the ensuing season he was detached to complete the survey of the village bounds 
and their details, ... making as complete a revenue survey as possible, noting every remark- 
able tree or object... .to serve as landmarks for the guidance of the Collector's people. ... 

` A circuit of levels towards the close of the season was carried round the pergunnah by 

Sergt. Millard. ... Two cross sections, one slong the high road, and the other following generally 

- the course of the Gogee nuddee...were also conducted by bim. The heighte will be found... 
on the general map, 88 wel] as the several bench-marks established for...the canal officers. ... 


Imo. 31 (67), Route Bry. to Naini Tal, 1849-51; DDa. 485, Report for 1849—50, by Vanrenen, 
20-1—51; Vanrenen, Burgess, Hoppner, Daniel Blyth, Sanderson, Edw. Johnson, Millard, Wallace. 
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The "hudbust'" papers furnished by tbe Collector...were most deficient. .., They were 
rough rectilinear figures denoting the number of pukka pillars round the village, ... in several 
Cases faulty and inaccurate [299-300]. Thus, whilst in...one village the pillars were put 
down two in number, those very pillars were noted in the adjoining village...as three, and 
straight lines drawn between them rejecting every notable object, even rivers and nuddees. 

In..the former professional survey...in very few instances...—and those only when form- 
ing boundaries of villages—were the courses of large nuddees traced throughout. In most 
cases. their entrances and exits were noted on the boundary, and no more, whilst every 
remarkable object and the consequent facilities for irrigation...were apparently forgotten. 

Towards the close of the season...sickness was breaking out in every field party. The 
northern villages required extensive clearing of forest trees and long grass to enable the survey 
parties to trace out the innumerable hill streams and watercourses with tolerable accuracy, and 
the coolies who were sent at first never missed & favorable opportunity of decamping, leaving 
often their clothes and wages behind, so great was the dread of entering the terae, and the fatigue 
entailed on burning the rank grass ( 49, 252, 456 ]. 

But...the months of April and May were the only ones for carrying the survey through the 
forest and grass, which could then be burnt down at less labour and cost than in the cold 
weather. ... I intimated...that I would leave no one behind, and would be the last to quit the 
pergunna&h, and that only when I was satisfied with the accuracy of the work by a personal 
inspection. ... By the Ist of May tbe whole survey was complete. ... 

The establiahtoent took the field on the 29th November { 1850 ] thoshin no revenue survey 
operations were commenced till January owing to the state of the country. ... Adjourument 
for the recess was from...Bareilly...on the 10th April, and from Moradabad on the Ist May. 
In both instances sickness had broken out, ... those in...Bareilly...having suffered most!. 

In 1851, the survey was divided into two separate charges, Vanrenen taking the 

western, or Moradabad, area and allotting the Pilibhit and Bareilly area to Burgess. 
“The survey of the northern pergunnahs of Suharunpore is now in progress under 
Mr. Dodsworth, and need not engage Lieut. Vanrenen's attention [263] ?. Work 
during season 1851-2 for the west division lay in Chukhata bhabur of Kumaun 
[259 n.1 ], at the foot of the hills, about 203 square miles in area. 
' Lieut. Hamilton, who joined on the 27th of January, was...making a circuit of village 
levels. It was my intention to have furnished a complete set of levels of all the villages, but 
the cholera which had been raging throughout the field season breaking out with increased 
virulence in the northern parts of the bhabur early in March compelled me to withdraw my native 
surveyors. ... The survey of the Chukhata bhabur is comprised in 52 villages and 3 forest tracta. 
... This small area...took the whole establishment 3 months, but..nothing could be done till 
Janusry except village survey owing to the denseness of the forest. 

The party was then withdrawn south to Rudarpur, where detailed survey was 
carried on till the end of April; 

The professional survey of the 18 villages of...Kasheepore.. “which do not appear to have 
been included in the former survey by Capt. Browne, was commenced in the season 1850-1, 
and finished in 1851-2. Many of the boundary pillars having been destroyed during the rains, 
they were rebuilt. ... The work was entrusted to Mr. Hoppner*. 

_. Burgess’s worki in the Pilibhit area included 

& minute revenue and topographical survey of the Deoha River...to facilitate the annual settle- 
ment of the alluvial lends, ... 77-6 square miles. ... Survey of the Bilheree forest and villages 
remaining incomplete from the previous year, ... 32 square miles. ... Survey of the Pilleebheet 
forest and villages adjoining...to...enable the boundary between the forest and villages to be 
permsnently settled, ... 32 square miles. ... Survey along the Kala River, ... with levels to... 
[judge] the feasibility of draining the swamp. ... Burvey of the Kumaon forest, or bhabur, 
between the Baidat and Sookhee rivers. ... Minute survey of the city of Pilleebheet. The 
resurvey of the newly settled boundary between pergunnah Poorunpoor and Beesulpoor*. 

On his triangulation along the Deoha River he used 
a cheap and simple kind of reflecting signal, ... requiring no one to attend to it. Merely 
a piece of bright tin (a little quicksilver may be rubbed over it to increase the brightness ), 
slightly bent in the form of a screw, suspended by a string over the station. This spun round 
by the action of the wind reflects the sun some distance’. E e 

U 


1DDn. 485 ( 16 ) ; Report 1850-1, D. C. Vanrenen, 18-12—5] ; mRIO. 191 37), pargana Bazpoor, Morada- 
bid, 2-inch scale, 1850-1, *DDn. 662 (113), NWP. to DSG., 23-86-51. * DDn. 485 ( 19), Report 1851-2, 
Vanrenen, 10-12-52. * IO Cat. (220) ; wn10. 17 ( 30, 31 ), w. Rohilkand, j- inch, 1846-54. *DDn. 485; 
‘Report 1851-2, Burgess, 23-553 ; also NW P. Sed., xn ( 228, 374 ), with mape. 
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“In 1852, it was decided to employ Vanrenen’s party for two more seasons, and 
that of Burgess for one only; ^ 

Lt. Vanrenen's party to survey the Ramgunga and Ganges from the southern limit of the 
‘Moradabad District as far as his party oan reach by the lst January, then to enter the forest 
of Kotah and Kasheepoor. In the following season, 1853-84, the work...will include a survey 
of the Gurhwal outer range of hills and dhoons. ... 

Lt. Burgess will coramenoe on the Ramgunga st the boundary of the Bareilly District, and 
survey down the river as much aa possible till the lst January. He will then complete his part 
of the forest and afterwards resume the river survey!. 

Vanrenen’s riverain survey along the Ganges was of particular value, not only 
because the constant meanderings and floods of the river made earlier surveys 
long out-of-date, but also because these earlier surveys had not covered both 
banks. No riverain survey is, of course, of any permanent value unless it lays 
down permanent marks af a safe distance from erosion by the wandering waters 

2 
eie to the...absence of all connection of all the old surveys of the districte on either side 
of the Ganges River, the surveys...shewing the entire river with its sandbanks and islands and 
the lands of an entire village with all geographica] features on both banks, are most valusble*. 

Of the similar survey along the Oudh bank of the Ganges opposite Cawnpore in 
1860-1 [ 264 ], it was pointed out that ‘‘the value of these river surveys shewing all 
lands of secretion and decretion is not to be over-estimated. A similar survey in 
Robilcund of the Ram ganga and Ganges rivers and adjoining villages in 1852-34, 
was highly appreciated? ”. 

On the close of season 1853-4, Vanrenen moved his party to Jubbulpore. 


In his report for 1852-3, Burgess describes work in the tarat ; 

The jungle was heavier this year than it has been for years. The rain throughout January 
prevented it being burnt till late, and when I last passed through it at the end of Inst month 
[ October 1853 ] a eea of waving grass covered forest and savannah alike. ... 

The forest between Captain Ramsay's road, the limit of last year's operations, and the foot 
of the hills...has been surveyed...without incurring very heavy...expense in clearing lines, and 
sufficiently accurate for any purpose. ... The ground is broken into inacceasible ravines, and 
overgrown with thorny jungles through which it is necessary to creep. ... Regular tracks...are 
few and far between, especially in the east. 

The heavy jungle below the hills...rendered it next to impossible to survey the peaks trig- 
onometrically.:... The levels of the Mala swamp have been retaken throughout, and shew a 
surprising amount of fall...that will render the drainage a...comparatively easy matter. ... 

Masonry chabutras, even with the ground, have been built at the theodolite station round 
each village triple-junction. ... These are to be covered with a mound formed of the earth 
dug from a ditch round them, and will protect the masonry from the worst destroyers of 
boundary pillars— oow-boys* [ 470 ]. 

Being now ordered to Bundelkband, Burgess left for Cawnpore, where he spent 
the recess months of 1853, and made a survey of the city and cantonments [ 267 ] 
in a most minute manner on the scale of 20 inches to ] mile. It contains an amount of work 
equal to two or three ordinary pergunnahs. ... The season has been the most fatal known for 
years...by the dreadful loss of life in m.m. 70th Regiment, and the European Artillery Company ; 
one quarter of the entire regiment having been carried off. 

The Cawnpore survey, though complete, still requires a good deal of examination, and 
probably correction, and—should the establishment again adjourn to this station next receas— 
it will be done...and a hydrographical map prepared...to &ssist the drainage arrangements’. ` 

Thuillier thought that the running of levels for drainage and irrigation projects 
would have been better left to a special party ; and did not think that 
this attempt at combining levelling pari passu with the revenue survey operations have an- 
‘swered any real practical end; ... too much was expected from the Surveyor. ... The subject 
of contouring this part of the country in conjunction with the survey was...strongly advocated 
by the late Lieut. Governor { James Thomason, rv, 471 ), but was shewn to require special and 
independent agency, and pecuniary grante for its accomplishment, and accurate topographical 
mape for ite delineation? [ 67 ]. 


2DDn. 485 (20), Report 1851-2, Vanrenen, 10-12-52." *DDn. 624 (38), ib. (38). . *GR Rea 
1856-51 (103); cf. Riverain Burveys ; "El. Recor , XXiv. | *DDn. 485 (26), 24-11-53. 5 DDn. 485; 
Report 1852-3, Burgess, 24-11-53. * DDn. 624 ( 40), DSG. to SG. 54-56. 
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Similar requests had been made in the Punjab where the Surveyor General held 
that such work could not be undertaken by the revenue survey octies, thonghi it 
was s arranged to survey, the preansl .bench-marks [ 67-8 rk Ko M 
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: ' During Thomason’ s administration several surveys were carried out it by district 
officers of the N.w.P. In Farrukhābād the pargana of Sukrawah was measured by 
the local authorities between 1844 and 1845, in order "to settle this pergunnah, 
though it is held as a zemindari, to protect the rights of the peasants ”!. — 

In Debra Din, a re- survey was carried out during 1847 and 1848 under Alexander 
Ross, Superintendent of the Dün, which superseded much of the work carried out by 
William Brown during 1839-40 [ rv, 220]. The settlement based on Brown's survey 
had been made on & 20-year basis, but the failure then to demarcate any boundaries 
compelled ‘‘an entire remeasurement of every mouzah in the district "3. ... - 

Comparison of the vernacular papers of the first survey with the returns of the late resurvey 

show the absence of communication between the Revenue and Survey officers, both previops 
to the commencement and after the completion of the survey. 

No attempt appears to have been made...by the revenue authorities, to define the boünd- 
aries of each village. ... The zemindars...pointed out to the Surveyor...the boundaries they 
wished...which were, in the absence of disputes, surveyed and mapped accordingly. No care, 
however, was taken to ensure the erection of boundary pillars, by which alone was there a 
chance of preserving these limits [ 293 ]. 

Except in the highly cultivated tracts almost all the villages have, during the last 8 years, ... 
entirely altered both in sbape and size. ... Some villagea have become...enlarged to nearly 
double their orginal size, while weaker villages have suffered by...encroachment. ... 

The general correspondence of the late resurvey with the English returns, and not with the 
khusrah measurements, prove that the original khusrah must in most cases have been very 
inaccurate. ... Whilst the admirably executed scientific village maps have lost half their value, 
the vernacular survey papers possess no value whatever. 

: I thought it best...to mark off the boundaries of each village according to existing possession, 
aac the English maps as & check: . In the resurvey the plan followed has been to mark off... 
the boundaries of each mouzah, ... and then to survey it, preparing s shujrah and khasrah of 
each [ 1v, 205 ]. ... The work of the ameens which closely followed on the demarcation...was... 
tested by...the settlement establishment, which again was followed by myself or the tehsildar. 

The discovery of slovenly or inaccurate work entailed on the ameen a repetition of his 
labour without remuneration. A few such instances had the most salutary effect. 

The Superintendent called attention to the great difficulty of 
procuring ameens in consequence partly of the demand for ameens in cis-and trans- Sutlej 
States, and partly of the laborious and unremunerative character of the work in a barren and 
uneven country like the Doon. ... It was not until I offered the unusually high rates of Rs. 4 
per 100 acres, and Rs. 2 per 100 uncultivated acres, that I succeeded in getting any*. "n 
‘The only professional assistant that Ross had in this EESHENEY was. William Dods- 
worth, the canal surveyor [ Iv, 390, 397 ; V, 261 ].- 

During season 1854-5, a small detachment under Hóppner was depuei from 
Vanrenen’s party to survey the forest areas of.north Gorakhpur that were being 
divided into grant blocks of 1,000 acres. The boundaries of 112 square miles were 
thus cleared and demarcated. A further 280 square miles was surveyed by another 
detachment under George Hamilton and then James Vaughan during seasons 
1855-7. . "In addition to his own immediate duties the sub-assistant has been 
employed in instructing ameens and putwarries for the local authorities"'*, ta 


At the end of 1859 a revenue survey party under Frederick Anderson was moved 
down from the Punjab to take up the survey, of the newly formed district of Partab- 
garh in the south-east corner of Oudh* [275 ] Though the Chief Commissioner recom- 
mended tbat the professional survey “should partake more of a skeleton character, 
edi . sae l: 

Jae ANP, Bd. 1, 1847 ( 249 ). from Bib. Dan. 12-650; Dist Gaz UP. 7 103-21) * Jetimi, of 


DDn. ( 17-61 ). “Bry. closed Aug. 1857; DDn. 485; Hoppner to Collr., 31-1-55; DDn. 624 ( 39, 51., 
150), from DSG., 1-2-57. — *Oudh tr. to British rule from Feb, 1856. 
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omitting the interior detail survey, which is not needed for the settlement purposes” 
the Government of India on advice of the Deputy Surveyor General direoted that 
the survey should follow the lines of the Punjab surveys and give oe 
the fullest detail as to all the specifications of land and the professional village maps on... 
scale..4 inches to the mile, replete with every information, ... the survey to show all topo- 
graphical features which the ecale is capable of representing. The interior detail measurement 
of cultivation, waste, fallow, is...carried out in all ite integrity, ...& standard or basis where 
the native detail measurements of fields for settlement purposes can be compared and checked!, 
The khasrah survey was controlled by the civil revenue authorities. 

Anderson had hardly started work in Partábgarh when he was deputed to the 
Nepal frontier as one of the British Commissioners for the 
settlement of the boundary between Oudh snd Nepal. This Commission, composed of two 
British [Anderson and the Deputy Commissioner, Gorakhpur ] and two Goorkha officers, 
assembled at Bhugora Tal north of the Taptee River on 25th January 1860, ... defining 
and laying down the line of boundary lately ceded by tbe British Government to Nipal [ 185 ]. 

Survey commenced from the old boundary near the Bhuchkewa Naka Pass north of the 
well-known fort of Bhings...{ and ] joins the Rohilcund boundary at the village of Khujjoores, 
district Shahjehanpoor, where the old pillars are to be found. Thus the new boundary line, 
measuring in ite einuosities 152 miles, is permanently marked by 211 masonry pillars. ..A large 
slice of the Khyreghur Forest, containing very valuable saul timber, and highly appreciated 
as hunting ground, ... has been made over to the Nipalese. ... It was also an object to restore 
to the Nipal Durbar their old...possessions as they existed in 1811 and 1816’. , 
Anderson rejoined his.party to recess at Naini Tal by the end of May 1860. 

-A second party raised by Donald Vanrenen commenced the survey of Unso 
District in October 1860. Besides completing 926 square miles that had been 
properly demarcated in advance, both banks of the Ganges were surveyed [ 262 P. 


ait „DELHI , , 
In addition to the survey of nortb Rohilkhand, the Government of the North- 
Western Provinces had asked for survey in the Delbi territories of the “decayed em- 
-bankments”’ of the ancient canal system, and of the pargana of Kot Kasim which 
had lately been taken over from the King of Delhi*. These surveys were al] otten to 
‘a detachment of Vanrenen’s party under Burgess and defined as— ~. 

Ist. The topographical survey of the tract adjoining the city of Delhi on the south side. 
2nd. The revenue survey of pergunnah Kot Kassim. ... 3rd. Laying down...boundaries of 
the several jagheers in Jhujjur, Lahoroo, Furrucknuggur, Potaondee, Doojana. ... 

For the topographical survey...south of Delhi the Surveyor will check in the present revenue 
survey map by a series of triangles judiciously thrown over the whole. He will then furnish 
two maps...on the scale of 1 mile to 1 inch. One of these will shew the basins of the several 
lines of drainage, and the remains of the old bunds, and the other will shew the position of all 
the ruins and objecta of archaeological or historical interest. 

The revenue survey map here referred to was that based on Oliver’s survey of 1822-8 
[ xi, 155-6 ] as extended by Brown 1838-41 [ rv, 210-9 J]. Kot Kasim was surveyed 
by William Sanderson at the end of 1848; ~ . ' 

"The work is good in every way. The comparisons between the khusreh atid professional 
maps were made by Lieut. Burgess, and where discrepancies existed a reeurvey of the boundary 
was ordered. The villages contained...have all been made over to the Maharajah of J'ypore*. 

. . The survey of the jagirs was carried out by surveyor Husain Baksh [ 260 J, and 
consisted only in the traversing of their external boundaries and determination of 
their areas. .. Vanrenen instructed Burgess that it should be.  - o'e 

surveyed in thros or more convenient portions. ... Unless some kind of supervision is exercised 
'...on Hoosain Buksh’s circuit survey as he completes each circuit, his work may turn out to be 
“very incorrect..... As each cirouit is closed, it should be put "p and | proved by. traverse. vus 


. -AGR Rer., 1857-61 ( 89-93 ). Sib. ( 77 ) ; 810. Miso: 640-80, 4- inch map approred by r.p. $658, 
20-8-61.  *Cawnpore Dist. lying on south bank. ‘DDn. 461 ( 409 ), x wr. to Home Dept. 23-348; Kot 
Kisim, 65 m. sw. of Delhi. *DDn. 624 (36), DSG. to BG., 54-56. .;; * DDn. 485 ( A-15), Report 

.1849—-50, Vanronen, 20-1—51. , aos i 
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Working out traverse with logarithms, or by Boileau's Tables, is. neither an exhilarating or 
interesting employment, but it is unfortunately & work which all revenue surveyors Bre at 
times obliged to do [ t-page.]'. . 

. Though Burgess describes the ‘obaervations: he took for ‘controlling these’ cir 
cuits, both by bearings from trigonometrical stations and by azimuth observations, 
Thuillier considered the survey to be executed ."in a very unsatisfactory style, ... 
the entire 900 square miles not presenting a single geographical point, village, or 
landmark’’?, ‘ Burgess had indeed devoted most of his attention to the interesting 
area south of Delhi, including the traverse circuits from Kalkatola to Deri .  ; 
round by the Ridge, and thence to the Kutb Minar. ... This circuit was carried over the ridge 
of hills the whole way—over most difficult ground covered with loose stones and crossing 
numerous deep ravines—from which I expected an unusual amount of error, and bad the above 
«Observations taken to check it. The long chain was used, and appears to have almost anni- 
hilated the effects of measurements over bad ground. and the error is so amall...that it has not 
been thought worth while to make any corrections’. .... The traverses have been calculated by 
Lieut. Burgess, or under Lieut. Burgess’s immediate supervision. : 

This southern area was commenced in February and completed in December 
1849, the area covered being about 273 square miles. Thuillier was satisfied that this 
was of far better order, on which...Lieut. Burgess devoted much time and attention. A care- 
ful triangulation was thrown over the Delhi south pergunnah, and the basins of drainage 
minutely traced out, and a complete topographical survey...effected, with village boundaries 
inserted from the former survey, while the City and Ruins of Delhi, on the scale of 4 inches to 
a mile, bas furnished a very valuable map in 8 sections‘. 

Burgess himself records that he had 
the walls of such of the old cities as could be traced followed out with the theodolite, and...I 
should have felt great pleasure in personally superintending this most interesting portion of 
the work, but the large amount of office work entailed...by the survey of the jaghires, and look- 
ing after my own native surveyors in addition to the triangulation, rendered this impossible. 

I...propose to make over to the Society [ ass Ja skeleton map of tbe district on the scale 
of four inches to the mile, with all the trigonometrical and accurate data connected with it, in 
‘which their.:.discoveries about the sites of the old cities may from time to time be entered’. 

'" During 1850, Burgess moved his detachment to Rohilkhand though he was 
sorry to have to leave Delhi without extending triangulation over the whole of the 
jagir survey, and without completing his survey of the embankments ; 

' On commencing field operations in November [ 1849 ] I was unfortunately laid up with 
nearly the whole of my establishment with fever, ..^and unable to go out and examine the 
work as I could have desired. ... Much of the second season's work, too, came in too late to 
admit of an examination before leaving the district. ... To these causes must in some measure 
be attributed rather meagre accounts...of the old bunds. ... It generally happened that— till my 
own native surveyors, or myself, had discovered them—-1 could learn nothing of their situation‘, 
4 In October 1861, Henry Johnstone brought his party down from the fierce 
borderland beyond the Indus, to spend three years on the revenue survey of village 
lands of Ballabgarh, Gurgaon, Rohtak, and Hissar of the Delhi territories". .. . 
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In "June 1847, the Governpieat of India siho a revenue survey of the 
British districts, Ajmer and Merwára?, and the following orders were passed ; 

A considerable portion of the Ajmeer District and almost the whole of Mherware being 
‘hilly, some modification of the usual system of the revenue system will be necessary. : A pro- 
feesional map will be necessary for each village sbewing the culturable ares as well as the 
geographical features. ... Demarcation...has been already in great part effected. Application 
wl De made.. .for the services of Lieutenant D. c. Vesenem artillery [269 J’. KESO LSR 
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3 DDz. 485 (appii A-4), 23-11 & 28-249.: . *DDn. 624 (38); DSG. to 8G., 6456... "unio. 
Rev. Delhi ; trav. com *DDn. 624 (36), DSG. to 8G. 54-56; map, JO Cat. (941 ), Delhi Fort & 
Cant., litho 4” to mile, bot B. pargana map not found. — *DDn. 485( B-11 ), Delhi, 23-10-49. *DDn. 485 
(7), Burgess to DSG. 21- 1-51; Report on Bunds, 485 (x). 'GE Rev. 1857-61; SG. 12-9-8682. Maps; 
wao. Miso. & Rev. Hissar; 8 (erus 10 Cat. ( 258 ). *Ajmer 2,050 sq. m., Merwara 902 ; ceded by 
Bcindia 1818 ; ; under nwr., 1832- *DDn. 478 (3 ), x wr. Resn. , 30-641. : 
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"The Deputy Surveyor General collected assistante, *tindals and clashees, ‘all 
‘experienced hands” from surveys in Bengal, and ordered a survey based on triangu- 
lation on the lines of Wroughton's survey of Sohagpur [ Iv, 228 ; p.14]. 7; "' 

' The smaller divisions br village boundaries are not defined, the densenees of the jungle ind... 
emal] proportion, ‘of inhabited tracte rendering it impracticable and indeed ` unnecessary.’ nes 
The cultivated portions intervening between innumerable hills are traced: out, ... and their 
“areas calculated by triangulation, or & comparison with the khusrah where that is necessary. ` ah 
.Neoessity for a khusrah méasurement in each district reste with: the Jocal civil authorities. .;. 
If an assessment is to be made, then of course the khusrah is absolutely essential’. c1 po., 

!^ -Vanrenen, with his assistant Burgess, had both been employed on Stephen's 
cis-Sutlej survey and,-writes Thuillier, had “adopted the principle of quantity 
without considering the quality of the work”. They completed the survey of this 
hilly area in the one season, except for a small area in south Merwāra ; ' 

Mairwarra was only delineated topographically. ... The maps, both pergunnah and village, 
were altogether of an inferior character, and much "below the standard expected-from, and 
furnished by, other surveyors, exhibiting great haste in their Preparation, and want of uniformity 
in the representation of the topographical details." . ^50 - Spies riaa 
‘After the rains of 1848 the party was transferred to Rohilkhand [259], ‘and: the 
final maps were submitted from Bareilly?. ^ -'* Det 
^ In 1854, 8 new party was raised at the request of Sir Henry Lawrence, now 
Agent to the Governor General for Rājputāna, for survey of Nimach-Jāwad, ‘140 
miles south of Ajmer. "Lawrence was insistent on the urgency of the task and 
obtained the appointment of Captain Dennys, Commandant of the Kotah Contin- 
gent, although he had no survey experienoe. The Deputy Surveyor General was 
hard put to find men and materials ; "n 
. No adequate notice was, given, ~. . and stores and equipment and instruments and. staff 
were difficult to find. ....The Lt. Governor imposed the additional provision that, it must be 
completed within one year. ... Difficult as the task was, and disheartening as the prospects at 
first appeared, the undertaking was commenced and prosecuted with...vigor. .... Capt. Dennys 
proceeded to the ecene...accompanied by a first-rate assistant, Mr. Johnson [ 260 n.1, 436 ], and 
a few native surveyors, etc., . made over to him by Capt. Vanrenen, an arrangement made at 
Nynee Ta! without reference io this office. . 

Dennys was a good organizer, and was ably ‘assisted by Johnson from ‘the Rohil- 
khand survey who “set the survey on foot on the principles generally observed in the 
Department". , The work was connected with the Great Longitudinal Series, -and 
4d, 189 square miles were surveyed by the middle of the second season. Thuillier 
-was “much pleased with the result; the pergunnah maps.. “would do credit to any 
of the existing surveys”: : "' 

' Dennys reverted to his: military command in February 1856, and the bulk of the 
establishment was moved to take-up the survey of Bharatpur under charge of 
George Hamilton from the Gorakhpur forest survey? { 263 ]. Fieldwork was com- 
pleted by the end of season 1856-7, the Raja bearing the expense. - 

The important duty of demarcating boundaries well in advance has been admirably carried 
out by the Superintendent...under the instructions of Sir Henry Lawrence, A.G.G., who as an 
old surveyor fully anticipated this want‘. - ons 

The Surveyor General was particularly pleased by his inspection of the first 
.vgeason's maps at Dehra Din in November 1857 3:51 - , oar s c uie) ed nl 

I am much gratified...by the style of execution. ... The completion of your surveys...is 
.a most important matter for the new edition of sheet 50 of the Atlas; ... the old -edition is 
very bare of information -as regards native States. ... The rebellion apparently has done 
scarcely any harm to your party, ... on which I cordially congratulate you [ 483 ]5. 

Although portions of this party were out when the rebellion commenced, they met with no 
disasters beyond the loss of a small portion of their records. Mr. Young was cut off from the 
headquarters, ... but after many adventures was able to render very good service at Delhi 
“where he eerved, with the rank of Lieutenant i in command of the Jheend Raja’ 8 artillery’, . 
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^ As Burgess! 8 field work on the vrbe borders of Rohilkhand drew.i c. a close 
during field season 1852-3 [ 262 ], the Government of the North- Western Prov: 
inces directed that he should move his party into Bundelkhand i 
and commence the survey of the northern part of Kuchwahanghur, where the Beinde ‘River 
falls into the Jumna!, whence the survey will proceed southward through...pergunnahs trans- 
ferred to, British management from Scindia and the Jhansee Raja, and also the territory of 
Jaitpoor. -. When these are completed the survey will proceed southward and westward into 
the Saugor and Nurbuddah Territories [ 1v, 287; pl. 3; v, pl. 16]. 

Lieutenant Burgess's establishment...will be raised to ite full &trengibi and’ ‘will thence be 
regarded as an ordinary survey party. ... The Superintendent of Jaloun will...assign it work... 
between the Scind and Jaloun. .. AB £ soon as the season terminates the survey party may 
move for the hot weather and rains ‘either to ae pSr or to DEM or ee as may be 
found convenient.  ,' l ‘ 

-© Delayed at first by numerous boundary disputes, Burgess completed 2,266 

aquare miles during the two seasons 1853 to 1855 [189] ; ; 
" Owing to the intricate intermixture of the Jalaun and Humeerpoor district pergunnahs 
prepared first for survey, ... Lieut. Burgess was employed on odd jobs—irrigation and works 
of improvement in Mohobs and the Jhansi pergunnahs, also the drainage and levels of the 
cantonment of Cawnpore [ 262 ], with road surveys and estimates—constructing a road from 
Nowgong to Jhansee and various other extra-professional matters. ... 

Lieut. Burgess has thus been employed two seasons and a half in Bundelcund, but.. little 
has been sent to this office. ... From a natural tendency in Lieut. Burgesa’s character to...aim 
at many objects without accomplishing much, anxiety has been felt. ... His managment of the 
survey duties entrusted to him has not been so systematic and regular as could be desired. 
Tbe interior details of a single village in Nohaba are stated to have occupied a month or 
6 weeks, ... carried out with a perfection never before attempted, and which he has been enabled 
to do through the agency of the planetable. ... 

;* The pergunnah Jaitpoor, covering...of 900 square miles, was surveyed.. by kaipianon 
by Lieut. Fuller, and the computation of his triangles have been duly rendered but the map 
baa not yet.. .reached me. ..: The demarcation maps have been...unreasonably delayed’. 

,; During season 1855- 6 an area of 452 square miles was carried out in ''pergun- 
nahs Mow and. Pundwah of the Jhansi District, recently lapsed to the British", 
besides 852 square miles of.'& topographical survey of all the minor native inde- 
pendent Bundela States and jagheers interlacing with the above”. : In 1857 a 
dreadful disaster overwhelmed the party zhen Sle member was massacred at 
Jhànsi on 8th June [ 483 ]. E E 

Work was resumed nearly two years later 5s the Bharat pir palos which had not 
taken the field during season 1857-8*. The party under Adrian Vanrenen reached 
Jhansi early in February 1859, soon after its re-occupation, and took over such 
survey records as were found in a sadly mutilated state in the Fort. The remaining 
months of the season were spent in arranging the old records and '*making good... 
‘all the gaps caused by the destruction or loss of the field books and field sections, .:. 
144 square miles", The area covered by 1-inch topographical survey in Chhatarpur, 
Tebri, and Orchha States, was entirely resurveyed ; *'It is a disagreeable job for one 
surveyor to map the field work of another”. 

During the next two season Vanrenen's party completed survey of the Jhànsi 
and Lalitpur districts partly with village surveys scale 4 inches to a mile, and partly 
with one-inch Spe Ene survey?. 


Cenar PRoviGES & BERAR i 
D DEN 23 
: Though the Government of ine North-Western Provinces had T a revenue 
p of the Saugor and Narbada Territories as early .as 1847, no party became 
available until after the completion of the Rohilkhand survey when, in _ October 
noe t SM 5. 


*7751$fow miles below the Chambal _ *DDo. 563 (74), nwr. Rev. Dept. Rosn. 29-1-53.. — *DDn. 
624 (43-5 ), DSG. to 8G. 5-4-56. ‘Geo. Hamilton left for pol. servioe, Feb. 1858. * GR 1857-62 (55 E 
- *Assts., Bconoe, Talbot, Kelly, H. L. Pemberton, Ward, Brennan, J. B. Pemberton. ` 
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1864, Donald Vanrenen moved his party southward to take up the survey of Jub- 
bulpore, basing his work -on stationsiof the Calcutta longitudinal series. ‘ During 
the two seasons 1854 to 1856 he completed 1,334 square miles., : csc 4:0! sino 

At the same time.a second or western. party was raised by. John Blagrave wh 
started survey ‘of the Saugor District in season 1854-5.. On his death in:1857; 
charge was taken over first by Willoughby &nd then by Jobe: Grant.) CU sc 
^. Both Jubbülpore ‘and Saugor districts now became the scene of serious dis- 
turbances and military operations, ‘and both parties were diverted to take up areas 
in the neighbourhood óf Nagpur to which work was closely confined during the 
first season 1857-8, [ 486 J." Survey of the whole of that district was Re by 
the end of season 1859-60. ; rd 

The Surveyor General considered that it would be wrong to Dase this new survey 
of Nāgpur on the old triangulation of 1823 to 1830 [ m, 90-3]; ->< - 

* ". In my opinion...it would not be desirable to let Captain Vanrenen's work depend on ‘that 
basis. The best plan...will be for...[ Mr. ) Mulheran...to project & new branch series into the 
heart of the Nagpore District, and thereby place trustworthy data...at Captain Vanrenen's 
disposal. ... Upon the basis afforded by this branch series Captain Vanrenen could with pestest 
confidence carry on either a network or system of series covering the whole district?. 

During season 1858-9, therefore, Mulheran, with & detachment of his Hyderabad 
party, ran a branch series from the Great. AIC eastward to Nagpur, 'a mister of 
about seventy miles [179]. — 

‘In March 1859 Vanrenen took EEN handing over to Oike who ioed the 
party back to Jubbulpore in November 1860.: The second party under Grant 
took up the survey of Bhandara in season 1860-17. In 1861 Adrian Vanrenen 
moved his party from Bundelkhand to make the third party working in the 
Penal Provinces. 

: Local revenue surveys had been started in West Beràr after the formation of 
the Central Provinces? [zr 133 n.1;-1v, 257 n.3], and during Mulheran's first 
months at Ellichpur preparing for resumption of the Hyderabad Survey [ 178 J], he 
made bimself useful to the civil authorities in teaching the putwari ameens employed in the 
settlement of Northern Berar the mode of surveying villages by the chain and cross staff, 
using the planetable at a check upon all measurements made in the field. “The success 
which attended Mr. Mulheran’s instruction of these men elicited for him the thanks of the 
Resident and the civil authorities‘. 

Markham records that in 1856 Meadows Taylor® organized a survey of “Nuldrug 
District ", adopting a plan of 
working by back and forward sights only, as with a theodolite. The method was readily 
learned by native assistants, who became wonderfully expert and correct. The work had been 
cheap and comparatively rapid, and when tested...with the points of the Great Trigonometri- 
cal Survey it had proved very satisfactory. ... Colonel Meadows Taylor was ordered to prepare 

...for the revenue survey of the whole of the assigned districts, of which he was to have been 
the head, but the Mutiny broke out in 1857 causing a suspension of work, and when quiet 
was restored & part of the Penne Revenue Suyar establishment was sot to work in Berar 


[ 400-1, 444 )f. 2 i MP Js dm MS a 
E E Por Cis-Seruas, 1843- Be queen n ML 
The district revenue surveys of the North esten iis had been closed 
down before the end of 1842, having fulfilled the immediate requirements of the 
settlement officers. In 1843, William: Brown [1v, 424] was recalled to survey 
tehsil Kaithal, a small Sikh State that had lapsed to the British”. 
- The object was to survey estates...for revenue Pu Tbe khusrah map, worthless for 
topographical purposes was the inportant part. . - The scientific Arpa inn was ony intro- 


: 3s 

: DDn. 665 ( 430 ), EG. to DSG. 5-558. 3 x10. Misc. 258-O-1869, Bbandaro Dist., 4 m. to inch 
*Imp.Gaz,vn, Berar (422). | *DDn. 549 (180), BG.'s Report 1855-6, Jan. 1857. 5 Philip Meadows 
Taylor (1808-76 ), Col., Nizam's mil. service 1824-60; ost. "1800; DNB; DIB; Cadell. “Markham 
(119-20). ‘now part of Karnāl Dist., 8. of Patiila, ` i i 
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duced as a check upon the native ameens, and to enable the Surveyor, by putting together the 
. village maps, to form pergunnah and zillah maps. ... .. 

Expedition was also a great object. -- The survey stood on the threshold of all operations 
for determining the Government demand upon the land. Till the survey was completed Govern- 
ment was kept out of the enhanced revenue to which it was in some instances entitled, whilst 
in others the people were burdened with undue exactions. .... The revenue officers were depend. 
ent on the surveyors for & great nurnber of statistical details quite unconnected with seisnes, 
and perhaps distasteful to men of scientific acquirementa!. 

Brown took up tbis survey in September 1843, but dimë 1844 was s called away 
to military duty. The work was completed and extended to other parts of Karnal 
District by Saunders Abbott [ 1v, 417 ] who was in civil charge of settlement opera- 
tions. Charles Foy, an assistant of considerable i ar continued in charge 


of the professional survey”. 

As a result of the Ist Sikh War 1845-6, the Jullundur doab lying between the 
Sutlej and Beas rivers was ceded to the British [2, 7, 34]. A North-West Frontier 
Agency was formed under an 4.6.6. with headquarters at Ambala, with two Com- 
missioners in charge of the cis- and trans-Sutlej Territories respectively*. In July 
1846, the Governor General directed the formation of two survey parties, 
to commence operations as soon as the season will permit, one to survey the districts north, 
the other those south, of the Sutlej. These surveys to be under the superintendence of the 
Deputy Surveyor General. The surveys will be conducted according to the rules laid down 
for the...North-Western Provinces, and will embrace the same details, care being taken to 
render the maps as useful as possible for military purposes. ... 

The Governor General will appoint...practised officers to superintend these surveys. ... 
Captain S.A. Abbott, Deputy Commissioner, ... will superintend the entertainment of the 
subordinate officers‘. 

Henry Stephen [1v, 468 ] was appointed to survey the cis- s-Sutlej territories, 
which included the Sikh jagirs which had now fallen to the British.. The civil 
authorities had made no preparations for the survey and, writes Thuillier, 
the cis-Sutlej States, embracing the country between the Jumna River on the east, the 
regulation districts of the North-West Provinces, Paneeput, Rohtuk, Harrianah, and Bhut- 
tianah on the south, and the Sutlej River on the west and north, was entrusted by G.o. of 
10th October 1846 to Capt. H. V. Stephen, ... an old N.w.p. surveyor who had just returned 
from furlough, and Lieut. D. C. Vanrenen, ... at that time employed on the canals in Sindh, 
was appointed assistant. ... 

Both as to the extent of the establishments‘, and the time of commencement, this Depart- 
ment was not consulted. For the graver errors, therefore, of throwing an expensive machinery 
into a district where it has not the means of exercising its functions or, in other words, for keep- 
ing up & costly professional establishment without providing it adequate work, this Department 
is in no way responsible. Revenue enquiries and preparations. ..Should precede...a professional 
establishment by at least one year [349-50 ]. 

Captain Stephen...commenced work in the Umballah District in November 1848, and for 
several seasons...produced very large outturns. ... Vast areas were got through, sorne...being 

regular village-by-village work, and some merely survey in the lump, i.e., topographical survey 
only, on tHe one-inch scale. In the British portion where the village-by-village division prevail- 
ed, all the details of cultivation and waste have been given. 

The khasreh, or detailed native measurement of the lands of every village coming under 
gettlement, was taken out of the hands of the Surveyor...&nd placed under the settlement 
officer. The professional survey progressed so fast that the khasreh never kept up, and the 
comparison between them will have to be made at & later date, entailing the deputation of 
another professional surveyor. 


Having completed the survey in five seasons 1846 to 1851, ; Stephen then took 
furlough. 

The survey covered no less than 15,520 square miles, AN 2,813—Loodhianah, 
1, 560- Uraballah; 1,965— Thanesur, 2,324— Independent native States, 6, 870 pgúāre miles. 


*DDn. 451 (47-51), nwr. to SG. 1-3-44. 1 Punjab Sel. xxx1 ( 27-9, 48); MRIO. 8 (16), Finch 
map; Rev. 8vy. Kaithal & Ambala. 3 Treaty of Lahore, 8-3-46; John Lawrence, Comnr., trans Sutlej. 
* DDn. 461 ( 57-60 ) rp. Resn. 30-7-46. 5 J. Foy. Kavanagh, A. B. Blaney, Burrowes, Loftie, Housden, 
- A. Foy, Howard, & 34 nativo nasistants. 


270 REVENUE Surveys :—Uprer Inp1a—BomBay--MapRAs 


“It did not include -the 1,383 square miles of Shehit which had been previously eprveyed by 
the late Maj. Wm. Brown [268-9]. < .- RUE t3 us 
«1. Capt.'Btephen's maps...[ aro } a great source of anxiety to the Deputy. Burveyor General. 
{They are] not only ill-drawn, and greatly handled and damaged, but they contained many 
inaccuracies, and the topographical portion of the Native States was meagre and unsatisfactory 
‘for compilation purposes. ... It bas been found necessary to employ...Mr. Kavanagh.. to 
‘revise boundaries, resurvey “lapsed jagheers, and correct the old maps after comparison with 
the khusreh maps from the date of the conclusion of the iginal BUSYEY to the commencement, 
of the present season of 1855-56 [ 396}. 

In February 1851 Robert Shortrede took over “cane at Ferozpore, and moved 
the party up to Sialkot to start the survey of the Rechna doab [273]. Kavanagh 
remained behind at Ambala to clean up the records which were, writes Thuillier, 

& monument of the system by which difficult operations of settlement and Burvey were prose- 
cuted in a new country, and of that pee forlarge area and cheap rates which characterized 
all this surveyor [ Stephen J's work [ 255]. - 

: Season . 1846/47 surveyed ` 1788 square : miles, cost rate Rs. 19- 8-0 


DE “1847/48 774185 77, SUA. Re 0-I2-8 75 e eue 
` . 1848/49 4653 ' » - 4, 7 Rs. 9$- 9-5 d 
* 1849/50 4112 » 7c o7 07, Re. 10-12-31 rc 

‘1850/51 - +783 TAM |» Re. 33-14-2 [272]. ` 


' Mr. Kavanagh has had a moét...difficult duty to perform, and he appears to have done it 
very satisfactorily. ..: He has now placed the records in such an intelligible state that we 
may hope for a correct...General Map, which...has beon a crying want for years past. . 

In addition to the regular village and pargana ‘maps and traverse records, 
‘Kavanagh submitted to the Deputy Surveyor General in May 1855— ' 
18 plans of villages of District Hiesar ; shew new boundary between these villages and the Putteala 

State. Surveyed October 1853. Originally surveyed by Wm. Brown in 1840 [ 1v, 218-9]. 

Plan of three pergunnahs of Futehbad transferred from Patiala to Hissar. 3^ 
Plan and area table of Imrutpoor and two other villages transferred from Thanesur to Paneeput. 
' 37 village plans, pergunnah Jhoonsur formerly belonging to Kythul, District Thanesur, but were 
. given to Putteeala Chief in 1846 in reward for services rendered during first Sikh War - 
76 pergunnah plans of the Kythul portion of Tbanesur ; ... shew revised pergunnsh boundaries. 
21 plans of puttees in District Umballah, Ludhiana and Thaneaur, surveyed by On Wm. Brown. 
18 plans of puttees surveyed by Maj. Abbott in Districte Thanesur and Umballat. E k 
"n 1857 Thuillier reported that 
a new map of the whole of the Cis-Sutlej States has just been corapleted o on the 4-mile scale 
after an immense amount of work and correspondence with Jocal authorities. ‘This compila- 
tion it is proposed to lithograph here to prevent further loss of time and disappointment’. 
The village maps of the greater part of this survey, neatly bound with traverse 
details, have been preserved in the Map Record and Issue Office of the Survey of 
India, and were transferred to the National Archives in New Delhi early in 19554. 


> 
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TRANS-SUTLEJ TERRITORIES, 1846-51 


Charge of the trans-Sutlej survey covering the districts of Jullundur and Hoshiar- 
pur in the plains, and the rough hill district of Kangra, was given to John Becher, 
who had Hutchinson and Thomas Blagrave as assistants’. Work for the first 
two seasons, 1846-8, was confined to traverse control and topographical survey of 
Jullundur District covering nearly 1,650 square miles. 

. The Settlement Officer did not enter upon his duties till the survey had been some time in 
operation. The thakbust papers were not received till October 1847. ... Not a single fair 
copy of a plan had been made by the Ist October 1847, owing to the uncertainty of boundaries®, 

After Becher’s transfer to the political department in October 1847 and Hut- 
chinson’s death a year later, Blagrave took charge from December 18487. Whilst 
two detachments took up the survey of Hoshiarpur District a third was kept 
in office to oe off the arrears of mapping caused “ by non-receipt of thakbust 

TE 
1DDn. 624 ( 52), DSG. to 5G. 54-56. 'agro. Rev. Sry., Ambala; 70 Cat. (251). *DDn. 624 


( 153), DSG. to BG. 1-2-57. tio., Rev. Bvy sorics. Aalso W. & G. Blyth, Permien, Ellison, Koane 
& Jackson. *DDn. 483; Report 1846-7, Blagravo, 28-2-50. This bro. John holding ch. for a fow 


months before going sick. 
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maps’? [Iv, 205 ;'pl. 8; v, 247-8 ]- - The field surveyors ran into the same disturb- 
ances that had struck Du Vernet's triangulators [ 35 ] and had to break off work has- 
tily, to resume at the latter end of February. ' The greater: part of what had been 
previously done during‘ December and January bad to be re-done owing to the hurried manner 
in which some of the parties | had to quit the scene of their operations, one mooteuddie baving 
been seized by the' insurgents and !sent.:'&croes the’ river; his theodolite, chain, and other 
instruments, as also those of à second native surveyor, being seized by them [35]. !'^ 27 
Hoshiarpur District being'^'half hill; half plain”-had-to be covered. with small 
triangles, and the whole of Kangra, which could not be entered till “the latter end 
of March”,' was’ triangulated from ’one of ' Du* Vernet’s principal triangles [ 35 ]. 
There was a great deal of fever “and one of our best draughtsmen, Beharee Lal, died 
on the 27th. April"... Field work for 1848-9, lay entirely in the hills, of, which A 7795 
square miles were surveyed!,. "Mapping progressed slowly ;: |... ... 

.j, Plans of 5 pergunnahs [ Jullundur ] have been bound up and might have been ‘Considered 
complete.. .but for the want of statistical accounte, and numerous discrepancies i in their bound: 
&ries....... Both. the rivers Sutlej and Beas have been resurveyed along the whole course from 
opposite Roopur on the one, and Talwara on the other, down to Pupoortullah pergunnah?. ... 
The course of each river.has changed so considerably since 1846-7, that the original professional 
survey was not of the slightest use as s check on the khusrah measurement.. , 

The greater part of the thakbust maps of both the Jullundur and Hooshiyarpoor districts 
having been found so totally untrustworthy and incorrect, having been made before the various 
boundary disputes had been finally adjusted, ... the Settlement Officer and myself...condemned 
them in toto. ... We then appointed & committee consisting of my assistant Mr. G. H. Blyth 
and Mr. Depy. Collr. Mussun Ally, who in the space of one month completed the comparison 
and revision of the whole khusreh and professional maps of two pergunnahs. 

The genera! map could not be finished off because the boundary between the 
Hoshiarpur and Kangra districts had not been finally settled‘ and co- operation 
with the Settlement Staff continued to be difficult right to the end of the survey ;' 

The numerous changes of settlement officers, and the’ hurried manner in ‘which the last 

officers brought up their work and deserted the survey —the repeated alteration of...boundaries 
and orthography—each of the mx officers having had a system of spelling of his own.: ...' The 
inaccuracy of the: lists furnished, which...were left to. lesu .to in. oe. W&S...& BOUIC&R 
of great delay and inconvenience [248 J5. t :;..* SO Gamedeib ge) bm 
ty Survey, was carried well:up into the Kangra ‘Hills. to the fringe of Kulu [.301 ] ; 
:.} I have marked the. boundaries of kothees wherever: habitations..existed. But when the 
limits of the kothees ascended , to higher regions, uncultivated and rarely visited by man, I, 
have not attempted to trace out the.. boundary, and beyond the level inhabited by man the 
vast forests and fields of snow—which are an object of, no desire or contention among the. 
people—may be considered as common ground. . The only portion of Kooloo that can. be 
surveyed ere the winter is over and the snows have cleared away is the southern portion... 
adjoining Kangra Khas, but as soon as the passes are open every available hand shall be 
set to work in Kooloo proper, and Laboul, so as to complete them if possible in one season. 
n {Season 1849-50]: Chota Kooloo, a narrow strip extending across the first snowy range. 
between.. .Chamba and Kooloo proper down to the Ravee, about 60 square miles, the lower, 
half of it up to an altitude of about 12,400 feet, I myself surveyed in October last [ 1849 ]. 
assisted by Mr. Bennett and Govind Pershad®. : 

- The attempt to carry. survey further into the hills ‘through’ ^ 5 Barra Boungal’” 
towards. .Chamba had to: be abandoned and their survey. left to Du. Vernet’s topo- 
graphical party [ 202,204—5.].: About 500 square miles of the “earlier .wọrk had 
to be revised; and two assistants who shirked the more difficult hills were dismissed.. 

Right through the survey the khasrah had rested with the Settlement Officers,: 
and the Deputy Commissioner, Kangra, describes departurea made arom conventional 
procedure when working in the hills ; © "e o GONO niies iat onm aim ee (Y 

Measurements were not entirely new to the people. * They posses ‘a local standard of 
their own. : Before our time assessments had been fixed according to the dimensions of each 
man’s holding. i: I discarded the *''field map” ‘or sbujrah, altogether. ʻ: Its compilation is: 
always a work of infinite labour and difficulty, and never could have been rui the 

245 04 dart. t8 e Laia CUTE AS etoue Ce QU ve Dep) 


e: *310 Cat. (24- 5,1 inch ; map, Jollundur 1846-8 ; litho.: 4 sb. 731010. 7 (28-8), -inch n mhap, Hoshiar! 
pur, 1849 ; wero. Rev. Svy., Hoshiarpur & Kangra. sby Du Vernet's assts. [20r] * *DDmn. 483; Reporta 
1848-9 & 1849-50, T. C. Hlagrave.-- “*ib.; Report for 1851-2." "Sib. ; Report 1848- 9&4950 c^» 
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*&genoy!I employed. ' Even where &:profeesion&l ameen is employed ite utility is écaroely 
oonunmensurable with the labour and time it consumes. se «V stb fond ed gad? ena 
11^. Kangra proper contains 2,600 square miles, of which 2,000 were measured and assessed. p. 
J pommenced the measurements in October 2849, and J,had finished the assessment in April 
1850. | During the hot weather and rains i measured and ‘asseased Kooloo, Laboul, and -5piti, 
end I shall complete the settlement of the "Hoshearpoor Hilis, 1,500 square miles, by. the, end 
of the cutrent year.1850, having commenced measurements in August). 


lic; Though we Blagrave's work Thuillier thought | little of that of t the earlier 


Bonsons,; i E "Hit he dm e! co: TR rbd os etr IIA ta nbors eti þe peleas! 
- Large areas pL to have been alone thought of, without, reference to future consequences, 
and the village boundaries were taken up and surveyed even prior | to demarcation and ,adjust- 

ment of disputes, entailing serious and heavy revisions. ' . : 
"The detail of the survey was...satisfactory. The plains...were conducted i in | the ‘usual style 
of the...traverse circuit system,’ but...the whole of the hills from the low ranges of Hooshyar- 
poor to the snowy elevations of the Kangra District, areon a trigonometrical basis. ... This 
part of the work was conducted by Capt.’T. O: Blagrave in close connection...with the prioripal 
triangulation of the Himalaya Series of the G.T.8., and the results sre highly satisfactory. sats 
“Season 1846-47 surveyed 1795 “square miles’; cost rate Rec /21-2-5 UU aem cm 
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|... BAR: doāb, 1850-9 777, 


ie 
ads ope 
= On 29th March 1849, ab the close of the 2nd Sikh War, the whole Pub. was 
proclaimed a British province, and placed under charge of a Board of Adminis- 
tration at Lahore’, There was an immediate call for surveys. | wo 
"The Bari doáb lies between the Beds and Ravi rivers and covers the districte of 
Gurdaspur, Amritsar, Lahore, “Googaira’’ (later Montgomery ), and Multan {pL 
16 }. - Rough sketch maps had been made in 1849-50, for the lay-out of the canals 
under Col. Robert Napier, Chief, or Civil, Engineer*. In ‘October 1850, a small 
party was raised by John Blagrave from the trans-Sutlej party, and started work in 
the Gurdaspur District then called Adinanagar. The professional survey was to 
co-operate closely with the Settlement Officer. Assessments were to be based on `: 
the superficial details..found by'the professional survey. The most minute...accuracy was 
not only demanded, but the areas..:of these details as well as of the villages were demanded. 
. Survey.. .demanded all the energies of the European portion of the establishment, and 
naturally entailed a large amount of office agency and considerably reduced field progress. ... 
` The abolition of the native agency, and the prevention of the importation of Hindoostanee 
&meens into the...Punjab, was declared to be of paramount importance, and the settlement 
requirements were...met by accepting the returns given in by the local proprietors, ... checked 
by the professional survey. ... At first the duties were extremely onerous; ... the demands 
for returns by the Settlement authorities were pressing, the assessment following close on 
the heels of the survey. In the first season of 1850-51, 1,015 square miles...were accom- 
plished atarate of Rs. 35-5-11. The next season, 1851-52, the area was increased to 1,6355, 
` The following general procedure was now adopted by all the Punjab parties ; ` 
! "The boundaries of villages are defined and recorded, their areas burveyed, classified, and 
mapped. Besides the scientific survey which furnishes & complete map of every district and 
every village, there is a second survey executed solely by natives; which furnishes a faithful 
return of every field in each village. . E) Dn 
The scientific survey gives the interior areas, ;, divided into cultivated, sultirebls, and barren 
waste, with the site of the village, of wells, roads, marshes, and other marked features. 
. The field survey gives a complete return of the dimensions of every field, the name of the. 
ba ea and cule the character of the soil, and the nature of the DIOE, dFoneriy 


t ? 


1 Report by G. c. US, 29-11-50 ; "Punjab Bd. 1 1852-8 ( 30). ‘DDr. 563 ( 262 DS. “to BG. 
1-8-54; ib. 624 Y 55), 54-56. 3 Presdt. 1849-53 Sir H Lawrenoe, til suoc. by his bro. John as 
Ch. Comnr. *yxn10. Misc. ; 13-0-49 ; road ayy., Gurdaspur, Blaney, 1849; 10 Cat. (189) conal rye, 
[681.5]. *DDn. 6% ( 59), DSG. to 8G. 5-4-56 JO Cat. (247-8 ), Multan Dist. 
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this work was performed by hired measurerg who...became very unpopular. . There was no 
doubt but. that they levied considerable contributions from the _ people, | Muwh, the returns | 
they furnished when fairly gupervised were wonderfully correct®, . 5. |; , 

, Survey: of, the Gurdaspur | District —covering Path&nkot sad. Pu "considérable 
area of hilly country—with the hill station of Dalhousié—but excluding the area 
west of the Ravi in the Rech doab—was' completed in the three seasons 1850 to’ 
18532, From season 1852-3 charge passed to Hunter Thompson, who extended the 
survey into Lahore District, and tben into what is, now Montgomery. Multan 
District was REM by 1859, after which’ the’ party was transferred to Chota 
Nagpur,[ 244 luit, a- 
` , The work sent in both by "Lióut. ‘J: W: Blagravo and Capt. Thompson bas been excellent ; 
not only very carefully conducted, ‘both as regards the general disposition of the main circuite, 
and the style of the’ interior details, but the maps are all...most creditable. 7-55... Mus 

"Instead óf... taking’ up all the pergunnahs for the congregated maps of village TuriédicHons 
on the one-inch scale'which form the basis of the topographical work, the surveyors were: 
directed to follow any compact circuits...of symmetrical sides and fewest observations, and to 
map these main circuits...without reference to the subsequent...operations of the settlement 
operations. . This, enabled the ‘Surveyor.to send in all his topographical maps S 
season, ... and the hands of the Surveyor are unfettered by any arrears. ... 

: ATSREEON have been made for keeping... ;demaroations well i in P pdvenys of the surveys. 


" 
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RxcuwA & Jeon doàbs, 1851-5 


. The Rechna doab lies between the Ravi and Chenāb rivers, covering the districts 

of Sialkot, Gujranwala, and Jhàng, and parts of Gurdaspur, Amritsar, and Lahore 
[ pl. 16]. During 1851, Shortrede brought his party up from the cis-Sutlej survey 
to starb. work: in. the . upper, or eastern, division which included the: northern 
pargana of Gurdaspur and the district of Sialkot‘. Thomas Bags 8 party on 
Jullundur was assigned to the lower, or. western, division. ~»; : dee 
: - Major Shortrede, in this and the following season of 1862-53, having borapletëd.. .2,015 
square miles, left the remainder of the doab for Captain Blegrave, and crossed the Chenab into 
the Jech, or Chuj, doab, the smallest of the five doabs, which...extends from the territory of 
Golab Singh near the hills to the junction of the two rivers [ Jhelum and Chenab ; pl. 16 J-- 
In his first season Shortrede’ 8 party only surveyed 664 square miles owing to the 
“minuteness of the survey”, to which they had been unaccustomed. Outturn 
increased to 1,351 square miles for season 1852-3, whilst for the two seasons after 
the move beyond the Chenab it increased to 2,113 and 3,9695. It was to control 
these revenue surveys that lines of minor triangulation were run along the rivers. 
during season 1850-1 and the meridional chains expedited [ 37, 52 ]. 

. The Jech dodb to which Shortrede moved lies between the Chenab ande Jhelum 
rivers, and covers the districts of Gujrat and Shahpur.. More than 80 per cent was: 
waste land that could not be irrigated from either of the rivers. ‘Great difficulty 
was experienced...in procuring good drinking water, the present wells affording: 
only brackish water fit alone for camels". Traverses were based on stations of 
the Jogi-Tila Series [ 51-3 }, and the survey was completed by 1855. d 
"^ In December 1851, Blagrave sent a camp from the trans-Sutlej survey under 
George Battye across the Ravi which surveyed 350 square miles of the Lahore 
District during season 1851-2, In May a second detachment under William Lane 
added a further 241 square miles by October 1852. Blagrave himself remained at 
Hoshiarpur until October 1852, working on the heavy office arrears of the Jullundur 
dodb. With the full strength of his party, outturn for season 1852-3 came to 1,342 
square miles, which was pushed up to 2,540 and 5,049 for the next two seasons. 
These areas included the central upland tracts of “bar” or desert, the whole of 
which was < minutely traversed and Tar feature well delineated [ 52 ]". 


: 1 Punjab Admin. eee . Maps, mario. Ó ( 12); !4 DE Misc. 17-0-8$ ; 19-0-52; Rev Mas 
Gurdaspoor ; JO Oat. (240), John Blagrave, 1850-2. DDn 624 (26), DSG. to sa. 54-56. 
* MRIO. Misc. os. 17-3-11, Si t, 1851-5. * DDn. 624 (64), DSG. to 8G. 54-56. 
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‘t The survey of Hafizibid in western Gujránwàla ''was a work of no small labour 
and time" owing to the wooded nature of the ‘ebuntry, “but by dividing the dis- 
trict...into small-sized circuits, each ‘assistant was enabled to keep his line “cutters 
well ahead of hirt,” On the completion of Jhang District CENE handed over to 
John Macdonald who: ,took the Party, down to Bind t 27737, Wrote petis RUE OI 


AN UOT) Chald. e. tvi t Gae S pi ivit 5113 to Beye 


ald bobaas odin PO AG A » 4 pue HA trei meld CRI 

rill pue n^ 600 SE dm n^à5ndel ou ove 
m ae d .Sm- S1cAn' ‘doab, J855- 9. tee i DM SERENO 

(or i1) od fon fen arene y x Ro de ]ebaMteo Bip PEE ie) 


jhe Sind- Bigar. doàb lies between the Indus on the west and the Jhelum, Chenab, 
and. “Panjnad rivers on the east, and covers the Hazara, Rawalpindi, ‘Jhelum, 
Mianwali, and Muzaffargarh districts. .À wide area is covered by the thal, or desert, 
above the reach of irrigation. ~ The doāb is traversed by the Salt Range which runs 
in a south-west direction from Jhelum, the area to the north being known as the 
Kantaa or hill country. dvie Pt A OSD ynon vate wal ot harer 

“These upland districts, Hazāra,: Ràwalpindi, and Jhelum came ‘under 4topo- 
gráphical survey by ‘Robinson, and it was a'matter of debate as to whether ‘they 
required regular revenue survey in ‘addition, or whether Robinson’s party could meet 
revenue requirements by making special survey of village and other administrative 
boundaries. It was decided that survey of boundaries was impracticable so long 
as they remained unsettled and undemarcated?, and copies of the topographical 
survey proved of great value to thé Settlement Officers ['211-2, 284-5 ]. 

In August 1855, Sbortrede was directed to take up the village-to-village survey 
of the "lower districte of Khangurh and "Leia" which cover the’ present districts 
of Miànwàli ind Muzaffargarh together with that part of Shahpur that! lies on E 
right bank of the Jhelum. The Commissioner had suggested that?u'd -j ei. 

:& topographical gurvey should be made along both banks of the Indus from Kalabagh .to i 
border of Sindh. ... We have no correct map of-that‘tract...[ other than ] surveys slong -the 
Indus made by Lieutenant Wood of the Indian Navy [ 1v,:277-8 J], and other officers.. ...., Those 
surveys are most accurate as I have bad ample opportunity of testing, but they do not extend 
beyond a few miles on either bank of the river, anditis& great desideratum to have a good map 
...from the southern base of the Salt Range...down to the confines of Sindh.. aW EET 

In the central thul of the Leish District a revenue survey would only entail 1B .zugeleas 
expenditure, but the kutchee pergunnah?, and a strip.:.along the left bank of.the Indus from 
the Salt Range to Mahmoodkote, ...:4 to 10 miles in breadth, and about 180 miles...north to 
south, to its Jupeuon with the Khangurh District, is an exceedingly , rich . and do YE 
tracts. erou 

l Working From ihe Suik during & BeRsOn 1855- 6 Shortrede uid north to ` 

the confluence of the Jhelum and Chenab, and about up to the parallel of Dera Ghazi Khan. 
'The total area surveyed was 3,620 square miles, of which 2,071 is mouzawar, or regular village 
circuit and detail—1,110 tbull or desert —and 439 square miles of river. A small party was 
detached...in December 1855, under Captain Johnstone to commence the survey of Derajat 
west of the Indus [ 217-8 }. ... The party recessed at Murree, ... and prior to taking the field 
again the services of Lt.-Col. Shortrede were placed at the disposal of the Commander-in-Chief. 
... He made over charge...to Lieut. Anderson on 12th November, 18565. . Qul i soi 

Instructions were issued for proper junction of Anderson's revenue survey with 
Robinson's topographical survey to the north. . The southern ‘base of. the Salt 
Range was to be the general limit, “without any blanks, defects, or :omissions’’, 
allowing Anderson’s survey ''toinclude complete districts". ' There was no objection 
to Robinson accepting Anderson’s survey of strips of cultivated land running into 
the hills, since both surveys were based on the same triangulation, and, notes 
Thuillier, *' it is the invariable practice...to carry the operation somewhat beyond 
the limits of the district boundary, and to include as much of .the topography 
of the adjoming zillahs...as can -be PT embraced''6 [213 Jez. LEE ay 

co betes ies cec, yt 5b uri buses agg petis 
1 DDa. 483; Report, 1853-4. ^ * Boundaries alicvd. YE “2, GR. Rev. 1858-61 ( 122). V kachchi = 
land flooded every year. . *DDn. 641 {73), from Comor., Leiah, 20-1 1-54; Khangarh Dist. i" 16) formed 
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The base of the hills, where they debouch on the sis’ was carefully surveyed by Capt. 
Anderson. and...Lieut.: Penton Thompson, as well as the senior assistant, Mr. Housden, by 
throwing a series of minor triangles from the measured lines in the plains over the low peaks, 
and taking up all the stations of Capt. Robinson's topographical survey, and thus forming 
ample points common to the two surveys, on which the planetable Skeren of the entire 
base of the foot of the hills was laid down with great minuteness}. ; . 3 

Anderson completed his survey by the close of season 1858- 9, and then movad 
his party down to Oudh? [263 J. In his last season 
the whole of the remainder of the plains of the Leia District, with portions of the Shahpoor 
District up to tbe Salt Range, have fallen within the operations, together with such portions 
of the river Indus and the Khussore Hills west of that river as were necessary to complete... 
connection with the surveys in the Derajat. ....' ` 
^1 This completes the whole of the plains of the Punjab | ind; in due connection with the 
topographical survey of Jhelum and Rawulpigdee by Captain Robinson, ... places us in posses: 
sion of materials for the whole of the Punjab proper, or country between the five rivers?. 


BOMBAY 


A full account of the organization and procedure of the revenue surveys of the 
Bombay Presidency has been given in volume Iv of these records [1v, 235-40 ]. 
Between 1846 and 1847, survey was proceeding under the direction of Goldsmid 
as Revenue Commissioner at Poona. -Wingate, Nash, and Davidson were Superin- 
tendents at Dharwar, in South Maratha Country*—Poona and Sholàpur in the 
Deccan—-and Nasik in Khandesh—respectively. Each was responsible for both 
Burvey and assessment of revenue within his division. In 1849 a start was made in 
Ratnagiri by moving a detachment from the s.M.c.' 

In 1846 the members of the Bombay Government disagreed as to the best 

system of control. The Governor and one of his colleagues considered that 
the superintendence should be vested in the Collector of the District who, with a full com- 
plement of well selected assistants for the ordinary revenue and magisterial duties, and a few 
able surveyors, would...find no difficulty in conducting the duties of both offices [ rv, 239 J- :... 
.. The third member disagreed and preferred a separate establishment aa 
in the Deccan and Southern Mahratta Country. ... Experience hitherto is...opposed to the 
success of a survey conducted through [ the Collector J, -.. who can hardly...to give that un- 
divided attention...necessary for the satisfactory execution of such an important Modaning 
The Directors decided that a separate organization was essential*. 
. Nash took furlough in January. 1847, and was relieved by Goldsmid, and when 
Davidson took furlough in 1848 he was relieved by George Anderson. On relieving 
Nash, Goldsmid found that instead of making systematic tests of Pringle’s survey 
and only revising those areas that were found unsatisfactory, he had been making 
complete re-survey of whole districts [ rv, 236-9]. He made detailed surveys of 
uncultivated hills for purposes purely topographical, “dividing the hills into estates, 
and marking off the limits, ... thereby entailing a useless expense". Two of his 
military assistants were discharged to military duty as knowingly departing from 
standing instructions, and the Revenue Commissioner was blamed for having 
allowed this ; 

Of Lieutenant Nash's zeal, and of his earnest desire to do his duty, the Government was 
well aware, but...his mismanagement has caused a wasteful expenditure of time and money, 
injury to the people, discontent, and great confusion. ... Such mismanagement...could not have 
continued...had the Revenue Comrnissioner...exercised due vigilance. 

. Bombay villagers were required by law to define boundaries by permanent marks, 
and field boundaries by earthen ridges. Davidson reports difficulty 
in getting the field boundnries ridged in consequence of the distress that prevailed through 
disease and scarcity. ... I refrained from having recourse to the Bombay Aot in the hope tnat 
the ridges would be completed to the standard size after the monsoon. I am...able to report 
T E oe PE ETE i t. er! 
. MGR. Rev. 1857-61 (78): 3 Penton Thompeon; A. Foy; Patisaoa: ow. Campbell; o.r. & w.R. 
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that tho boundaries of the districts...are clearly defined, and ridges nearly finished. In the 
districts now in progress the ridging koeps pace with the measurements [ 1v,.429 J}. 

In his report for the year ending 31st October 1848 Wingate records the 
introduction of lithography for the revenue surveys ; 

When at Poona...in the monsoon of 1847, I obtained...o large lithographic press from the... 
Poona College which had been transferred...on the abolition of the Surveyor General's office 
ut the Presidency, but had never been used [ rv, 327-8 J], and brought it...to Dharwar. ... 

This press could not be brought. into use from the want of lithographic stones, but on 
obtaining four small ones from the Government. press at Bombay, I...had the satisfaction of 
finding it likely to answer my expectations. Since then Jarger stones have beon obtginod from 
England, and many hundred copies of village maps executed at a cost altogether trifling when 
compared with the expense of employing draughtsmen?. 

Scale of mapping varied with the size of the holdings. Whilst village maps of 
the Southern Maratha Country were prepared on scale of 20 goontas, or 200 yards, 
to an inch, i.e., 8 inches to a mile, in Ahmednagar the scale was sometimes as small 


as 2 inches to a mile? 

At a conference at Kirkee, in 1847 the three Superintendents, Goldsmid, Wingate, 
and Davidson drew up rules for the future guidance of revenue surveyors [ Iv, 
238-9.]'. During recent surveys the original records had been supplemented by 
a rough sketch map, ... and it was...found possible to produce sufficiently accurate field and 
village maps by means of the cross staff and chain without the aid of theodolites or other 
instruments for measuring angles. "The want of an accurate village map had been noticed by 
the Government of India as a marked defect, ...and by the present system we are able to 
furnish it. ... The village maps can be united to form a general map of a district...from 
Major Jopp's maps, on which the positions of the principal places are correctly given, or... 
from a triangulation based on the Great Trigonometrical Survey. ... These maps do not add 
materially to the cost of the survey, and their protraction affords a useful check [rv, 237-8]. . 

_ The ordinary measurements by chain and cross staff are inapplicable to...mountainous 
tracts where the theodolite would be required, but the two modes of survey may be combined, 
and there is no difficulty in instructing native surveyors in the use of the theodolite. ... 

Government proclamation ordered that the boundary marks of the fields at the survey 
were to be carefully preserved, and at the time of ploughing an untouched strip three cubits 
wide should be reserved as a continuous boundary°. 

The Surveyor General saw no way of turning these Bombay revenue surveys 
into satisfactory topographical maps, and Dickens later commented that 
the field measurements are carried on in a very detailed and laborious manner, and...supervised 
by European officers, chiefly from the army, who also perform the assessment which is fixed 
on each field. Although great care and Jabor are bestowed upon the original work, the correct. 
ness of the measurements is not checked by professional survey, but merely by the superin- 
tending officer himself re-measuring a portion of the work. 


SIND 


Revenue surveys in Sind had been carried on from 1843 in desultory fashion 
under Baker and Scott in conjunction with the Department of Canals and Forests. 
A few assistant surveyors had experience with the revenue surveys of the North- 
Western Provinces. In 1849 the Engineer officer who had succeeded Scott, Alfred 
De Lisle, bad 8 European assistant and sub-assistant surveyors, and 12 Indian 
surveyors drawing from 8 to 70 rupees a month, and for January 1850, had an allot- 
ment of about Rs. 2,500. He was engaged in teaching his surveyors “the mode of 
triangulation laid down by Lieut. Colonel Waugh” [ 192-3 ]; 

The revision of the jagheer surveys and copying them into a book is now also nearly com- 
pleted. Some of them are out of their true position, but that can only be corrected by work 
in the field. ... I might...employ some of the surveyors in the districts between Karachee and 
the river south of Tattah. We have not yet any good surveys of these districts. ... I should 


! Bo Rc. 206/1848 6-12-47. * Bo nc. 210/1849 ( 21-4), 30- 3-49. *3]0 Cat. ( 421-4, 441), Rev. 
Svy. Bombay. “Rev. Svy. (India) (298), 2-847; Amended Rules, 1849; Bo Rev Sry. (103-6). 
. ^ Bo 00., 20-8-52; Bo. Rev. Svy. (8-19) ; cf. Mackay ( 282-95 ). * Dickens (3); cf. Roorkee Papers, 
ex (184-212); Markham ( 193-5 ). 
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propose surveying the pergunnah and jagheer boundaries with theodolite and chain on the 
circuit system, as it requires fewer khalassies than triangulation andismorerapid!. _. 

The Bombay Government, however, decided to wait until a new survey could 
be organized on sound lines, and the existing staff was broken up [ 103]; ete 

Unless the survey be commenced de novo, and...established on a proper system, the 
results will be the same as on previous occasions when, after the expenditure of lacks of rupees, 
the only returns were either a number of detached route surveys which nobody. can frame 
together, or a little...triangulation which, having no relation to the larger series, is useless”. 

In January 1855, the Commissioner asked for a rough survey and settlement 
such as may furnish the detafis which will not be given by a scientific topographical survey, ... 
and at the same time furnish the data indispensible to a rough survey settlement. ... There 
is at present no complete survey...of any single district in Sind. The lithographed maps of 
Collectorates compiled by the Q.M.G.'s Department...have been most useful, but they are... 
from confessedly very incomplete data. 

The boundaries of no single Collectorate are accurately laid down. Few of the P 
boundaries, or of the canals, are perfect. There is no attempt to mark village boundaries, and 
the greater portion of each collectorate is a blank. ... Few or none of the village boundaries 
even are marked or recorded, though all are known to the villagers. ... Inquiry and demarca- 
tion...may be best superintended by those officers who may...make preliminary revenue settle- 
ments. ... Portions of the country have been partially surveyed by Boundary Commissioners, 
others by the Sind Survey and Canal Department. ... 

A map, as perfect as the means...will admit, should always be drawn up to illustrate the 
fieldbook of each village. It should st least show the relative positions of the several numbers 
and of the village boundary marks?. 

On further pressure the Surveyor General recommended the transfer to Sind 
of one of the Punjab survey parties, under charge of Robert Shortrede, a senior 
Bombay officer of considerable survey experience. 

There must be not only a survey party under an experienced head, but also a civil estab- 
lishment acquainted with the system, and unless this can be secured all the experience and 
training of the revenue survey party will be wasted, and it would be far better, cheaper, and 
more efficient, to survey Sind topographically than to attempt to introduce the Bengal Revenue 
Survey system under unfavourable circumstances*. 

Shortrede’s appointment could not be arranged [ 391], but the Commissioner 
welcomed the transfer of the party from the Rechna doal under John Macdonald ; 

A revenue survey in the Punjab...is very different from what is usually called a revenue 
survey in this Presidency, and...very much resembles what in other countries would be called 
a detailed topographical survey. ... Such a revenue survey will not give the minute details 
obtained by the system heretofore followed in the Deccan and South Mehratta Country, but 
it will be more rapidly executed, and will greatly lighten the labours of the Settlement Officer. ... 

If each officer were to finish a whole district in the course of each season, ... it would take 
14 years...before the whole province were completed’. 

Sending a detachment under William Lane to survey a small area round Karachi 
for railway purposes, Macdonald and his main party reached Rohri in Upper Sind 
in March 1856, too late, writes Thuillier, to carry out any survey.that season ; 

Demarcations were not commenced ; the Civil authorities were in entire ignorance of our 
requirements and the proper way to prepare the country in advance for a large professional 
establishment, neither were there any natives sufficiently instructed to undertake the proper 
demarcation. ... The entire resources of the professional party were therefore devoted to the 
task of instructing putwarrees and...&umeens. Twenty of the native surveyors were set to 
work to define the boundaries of villages in the Rohree Collectorate on the left bank of the 
Indus, ... all skilled in the use of the planetable, prismatic compass, and chain. . 

- Another class of 80 putwarrees was formed at Sukhur. ... Subsequently two other schools 
were established, one of 140 pupils at Hyderabad, and another of 40 at Kurrachee. ... 

The only survey of a professional character which could be attempted was a triangulation 
of the hills and country round Kurrachee, based on...the @.1T.8.; 307 square miles laid down 
on scale of half a mile to an inch. The large plan of the Town nnd Harbour of Kurrachee has 
been received, and is a very fine map, well drawn, and altogethor a creditable performance®, 


! po RO. 185/1850 ( 255-6), 11-1-50 ; De Lisle's map, JO Cat. ( 447 ). *Bo BO. 185/1950 ( 277-9), 
from Mil.; Bd., 31-1—50. 3 Bo. S8el., xvi (9-11). *DDn. 665 ( 112), SG. to DSG. 4-10-55.  *' Bo 
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During season 1856-7, work was started at Rohri on the left bank of the Indus; 

The whole area to be divided mouzawar [ rv, 206 }. ... Some small tracta of broken stony 
hills...have been triangulated. Nearly all the field work was done by natives. : In the early 
part of the season I considered it unwise to march the European assistants about and later, 
-.. when it became necessary to carry about large quantities of water in addition to supplies . 
for the camp, the expense of moving about would have been beyond the means of any sub- 
essistant. ... I required 32 camels in addition to 12 for my own tente and baggage. "o 

The gentlemen d in charge of the camps were chiefly employed in superintending the office 
calculations, and the...copies of the genera! maps were all completed by their agency. 

.. Area surveyed, 3,037 square miles at average cost of Rs. 13-12-3 per square mile. This 
includes all contingent charges and carriage. ... The line-cutting expenses were defrayed by 
the Revenue Surveyor out of his contingent allowance of Rs. 200 a month [ 398 ). 

.. A great deal of sickness during the first two months. ... 16 men died out of 242, and from 
80 to 100 always sick—fever and ague in tertian attacks, often succeeded with dysentery— 
and it was under the latter that most of the sufferers sank and died. It was most dishearten- 
ing. The dry hot weather of March soon restored health and strength. . 

The officer in charge did a good deal of chain partalling. For the interior Survey every 
detail was rendered, ... cultivation and fallow being classed, mapped, and measured, under 
one head, ... every variety of jungle, tree, bush, and grass, the waving palms and sheltering 
mango groves—all the features of the country in rivulets, canals, Sabes and ponds, swamp 
or barren waste, whether of clay, sand, or stones—all were carefully mapped and depicted. 

The interior surveyor worked on plots of the traverse circuite placed on the plenetable. 

In my last season in the Punjab my camp was under canvas for 248 days, a period of 7 
months and 28 days, but in the burning heat and pestilential exhalations of a flooded district 
in Upper Sind, such exposure could only be undergone by the very strongest persons, and not 
one of my European assistants can bear any severe exposure without immediately suffering. . 

Survey squads had occasionally to stop work through failure of supplies. 

All the thakbust maps of Rohri District were available whilst the professional survey was 
being carried out. They were uniformly excellent, and were constructed by scales and com- 
pass on a planetable. The patwari who surveyed them was guided also by & rough compass 
attached to the planetables. 70% of the demarcation and thakbust maps was performed... 
by survey moonsheés, and...no surveyor ever had better thakbust. maps to guide him!. 

The khasrah survey of 1856-7 was directed by the Settlement Officer, Captain 
Henry Day, who came from the Deccan revenue survey [1v, 369], and entirely 
disregarded the valuable work of the professional survey. 

He devoted much time and labour to do comparatively imperfectly what was subsequently 
done more perfectly by the tr&ined establishment. ... Mr. Kyte, an uncovenanted surveyor 
trained in the Deccan survey, has completed a survey more in accordance with the Deccan 
practice, and has been ordered to conform with the rest of the Province?. 

After comparing them with the professional survey, and with the approval of the 
Commissioner, Macdonald rejected all Day's settlement. measurements ; 

"The Government of India has directed that all the revenue surveys in Sind should be con- 
ducted on uniform plan similar to that followed in the Punjab. ... I suggest that Mr. Kyte 
and Major Macdonald should meet Lieut. Wallace and suggest a system for essential uniformity. | 
All Mr. Kyte's future proceedings should be in conformance with such plan?. 

Macdonald's party was now split into two, whilst four Settlement Officers were. 
allotted to the districts under survey and settlement. Between 1856 and 1858 
Lieutenant Ford was Settlement Officer in Larkhàna, for whom Kyte surveyed over 
200 square miles of village details during 1856-7, his plans being "neatly and 
carefully drawn” and his surveyors well taught. 

During season 1857-8 work Jay on the right bank of the Indus, and in 1858-9 
whilst Lane took a section down to Karachi, Macdonald took up the frontier tract 
round Jacobābādt. Work commenced on 18th November 1858, only two or three 
weeks before the death of Brigadier Jacob ‘‘who had so earnestly desired to see the 
survey completed [1v, 448 ]”. 
` The survey...was intended to ‘embrace a greater minuteness of detail than i8 usual in purely 
topographical survey, but not of the usua] village separate definition. Estate boundaries 


! Bo Sed. xvin, from Macdonald, 27-11-57 ; maps ; MBIO. Misc., Rohri, Sukkur, BukLur, 8-inch to 
mile. * Bo Sel. xvm ( 111 ), from Comnr., 16-4—58. ? ib. ( 88), from Comnr. 11-12-57 ; Wallace having 
relieved Day as 80. 410 Cat. ( 453 ), Jacobabad, 10 ch. to inch, Todd & Bolton, 1858-9. 
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where existing should be shewn, the details of cultivation and soil being fully entered into, 
scale 2 inches to a mile. ... (ot 

The present survey bas cost less than the towers originally built by General Jacob himself 
to carry out a system of: triangulation which was never completed. ... These towers, ... well 
known...as J&cob's Towers, were intended...to save line-cutting expenses but, when the Bur- 
veyor commenced, ... he found that the platforms and towers were so faulty in construction 
that it was in vain to expect good work [ 45-6, 110 ]. 
Survey was accordingly run by traverse directly: based € on the Great Indus Series!, 

Lane's work between Karachi and Kotri was for the assistance of the railway 
engineers. The area of 2,059 square miles included only 2 miles of cultivation and 
65 fit for cultivation, the population barely ''2,000, all miserably poor, ... with the 
barest necessities, the coarsest food, and the commonest raiment”? [ 479 ]. 

` ' Macdonald’s work during 1859-60, fell in Larkhana District. He had suffered 
severely in health, especially his eyes, and on 22nd April 1860, he handed over to 
Lane and took furlough for 15 months. During 1860-1 Lane carried out 6,190 
square miles of l-inch topographical survey in Khairpur, “mostly sandy deseit; 
with highly cultivated alluvial lands on the river bank [ roo J”. : 


MADRAS 


Before 1850 the Madras Government had never accepted the necessity for 
accurate scientific control of revenue measurements or surveys. Such surveys 
as were required for assessment of revenues were carried out under the district 
officers by Indian measurers and supervisors, on the lines of Thomas Munro's survey 
of the Ceded Districts [ a, 180-2 ]. After full consideration of the systems followed 
in Bengal and Bombay, the Board of Revenue at Madras expressed the following 
views on proposals put. forward by the Collector of Tinnevelly in 1842 ; 

Cultivated and culturable lands are measured by natives according to tbe native method, 
and tested by. controlling natives, and accurate accounts...with specifications of the boundary 
marks, and name and number of each field, are formed. 

A survey carefully conducted according to the rales: laid down by Sir Thomas Munro 
and acted on in the Ceded Districts [ 1804—8 ] will be found generally sufficient for all ordinary 
‘practical and useful purposes and if, in addition, the means of testing the accuracy of the... 
‘proceedings be afforded to the Collector, ... by placing at his disposal a small scientific survey- 
ing establishment, it will be found amply so. ... The Collector will be able...to control the 
native measurements, to decide on disputed points regarding it, and to satisfy the ryots. ... 

This combination of revenue and scientific survey will...sufficiently approach the system 
of the North Western Provinces as far as it is expedient to apply it to & country already 
‘scientifically surveyed. 

The Board recommend that Sub-Assistant MENON .be immediately pue under the 
orders of the acting Collector of Tinnevelly*. 

MacMahon was, however, appointed to assist Ouchterlony on his survey of the mE 
Hills [179]. He was essentially a topograpbical surveyor. 

' In 1843 Sir Henry Montgomery! was sent to Rajahmundry on a commission 
which led to the Godavari irrigation project [1: 107]. He strongly recommended 
& regular survey and settlement, and from the discussions that followed Frederick 
Priestley was in 1853 appointed under the Board of Revenue to ‘‘an experimental 
scientific survey of villages in the South Arcot District "'*. 

The other Presidencies were consulted, and concrete proposals were mede by 
the Madras Government in a minute dated 14th August 1855 ; 

* In this Presidency alone there has hitherto been no regular survey. In all districts there is 
the utmost confusion in revenue matters, resulting in great loss to Government. The absence 
of accurate information has the most pernicious resulta. Not only does it operate injuriously 
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ori the public revenues, but it becomes a means by which the poorer end less influential classes 
&re made to suffer for the benefit of the wealthy. ... ics i 

In some districts attempte were at the beginning of the Gentury to establish something 
like a register of lands, and fixed rates of assessment founded on actual measurement and valua- 
tion. ` But these measurements were in every case carried out in haste, with imperfeot agency. .. 

: Government are decidedly of opinion that the revenue survey should be connected by 
minor triangulations with the Grand Trigonometrical Burvey!. ... A survey for revenue pur- 
poses, not a topographical survey. The size of the fields require to be accurately determined. 
This should be done by...the English methods of surveying as in Bombay, and as is now being 
done by Captain Priestley in South Arcot, and not in the inaccurate native method. . 

-The detailed survey need extend only to the cultivable land. .... Jungle and unreclaimed 
waste need not be surveyed in detail, but only in ita chief features. ... Permanent boundary 
marks would be established, and...field, ... village, ... &nd talook maps, should be prepared. ... 

The Governor in Council proposes...to appoint a Surveyor General, or Superintendent of the 
Survey, ..to have at least four Deputy Surveyors General, each in charge of a separate 

„division. ... 700 square miles may be taken ns the work of a Deputy Surveyor General's 
party i $5 eer cost should be about Rs. 64 per square mile, and the survey occupy 22 years.. 

Classification of land should be entrusted to...& Buperindent of Settlements, ... vested with 
a general power of control, ... but not interfering in the mode of working’. 

Priestley was appointed Superintendent of Survey from August 1857; 

The area to be surveyed was computed at...79,411 square miles for topographical work, and 
€1,617...for revenue work. Captain Priestley commenced work with an establishment...of 18 
surveyors and deputy surveyors, 30 survey ameens, 30 gumashtas [ n, 181 ], 20 draftsmen and 
computers, 77 peons and measurers, and 19 station markers, at an annual cost of Rs. 31,338. 
Mr. Nevill was appointed Superintendent of the new revenue assessment, and the two officers 
worked in concert. i l 

In 1857 two talooks, one in South Arcot and the other in Trichinopoly, were surveyed. 

In 1858 the survey was commenced in the Rajahmundry District. Im 1859 Masulipatam was 
taken up, and in 1860 there were parties in Nellore, Trichincpoly, and Salem. 
During season 1856-7 Priestley had surveyed 450 square. miles in South Arcot, 
and increased this to 476 the following season. Scales of survey varied from 4 
to 12 inches to the mile [8]*. During his absence for several months organizing 
the new department, he left William Hessey in charge®. 

In 1859 a survey was undertaken of the...district of Wynaud.. to define the boundaries 
of the coffee estates. ... The district had been surveyed topographically...in 1826 by Lieutenante 
Garling and Conner, ... but the sites of villages were not accurately laid down [ xu, 114 }. 
Work was commenced in 1880 with a system of secondary triangulation...the detail being filled 
in by planetable®. In 1861 and 1862, the Neilgherry and Coondah Hills were surveyed [ m, 
111-3; V, 179-80]. A lithographic Press...was...established at Madras for...publication of 
talook and village maps’: 

In 1859 Priestley had a staff of three military officers, Hessey, Pratt, and Crewe, 
and six civilians, Leggatt, Durnsford, Beaumont, Cardozo, Puckle, and Wright. 


In 1870 Markham describes the Madras Revenue Survey as one in which 
the survey and revenue officers work together, and which is conducted on correct principles 
in every detail, in the field measurements as well as in the village boundaries, with a complete 
series of tests. `... The Madras Revenue system alone answers this description, and must con- 
sequently be considered asthe best. Its work is adapted to reduction for geographical purposes, 
being carefully connected with...the G.rT.5. 

The revenue survey is complete in the Godavery, Kistna, Nellore, Trichinopoly, ‘and Salem 
Districts, and the topographical survey of the zemindary, or rent-free lands is in progress in 
Nellore and Salem. In Kurnool] and Tinnevelly the revenue survey is approaching completion, 
and it is progressing in Cuddapah, Coimbator, Chengalpat, Ganjam, and the Nilgiris. In 
Wynaad 124 square miles of estates were surveyed before..1862*. . 

Neither the Madras nor the Bombay revenue purveys ever came under the 
administration of the Surveyor General of India. ; : De i 
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CHAPTER XVIII 


, PROFESSIONAL DETAILS: TOPO. & REVENUE SURVEYS 


TOPOGRAPHICAL: General Instructions — Manual of Surveying — Revenue Sur- 
veyors — Triangulation — Traverse Survey — Planetable Survey — Computing & 
Mapping — BeNGAL Revenve Surveys — Connection with G.T.S. — Traverse 
Control — Instruments — Demarcation of Boundaries — Field Survey or khasrah — 
Units of Measure — Field Tests — Faulty Work — Maps. 


UST as it had been Everest's mission to establish the work of the Great Trig- 
onometrical Survey on high scientific principles, so it fell to Waugh, his suc- 
cessor, to lead his surveyors to a high standard of topographical survey and 

mapping, worthy of Everest’s incomparable framework. Thanks to the dogged 
insistence of Blacker and Everest and the powerful support of William Bentinck, 
the Court of Directors had wisely decided that no surveys should be accepted for 
the quarter-inch Atlas of India that were not surely based upon the Great Trigono- 
metrical Survey. Gone were the days of perambulator traverse, astronomical 
latitudes, longitudes from Jupiter’s satellites, chain-measured base-lines, and 
isolated patches of triangulation [ m, 195-6; rv, 19, 261 ]. . 

Whilst the Madras parties followed the methodical system taught by Mackenzie, 
filling in or extending Lambton's ''grand triangles", the Bengal revenue surveyors 
worked in plains that the triangles had not yet reached. They filled in topogra- 
phical details by the same traverse circuits and bearings that they used for their 
fiscal boundaries, but none of their work was accepted for the Atlas until it bad 
been adjusted to the Great Trigonometrical Survey [ tv, 288-90 ; v, 295-6 ]. 

Waugb's training had lain with the trigonometrical survey, the measurement of 
base-lines, the lay-out and observation of principal triangles, and high-class astro- 
nomical observations. His first contacts with topographical survey, and the 
need of instructions for inexperienced officers, came in 1844 with Ouchterlony's 
survey in the Nigiri Hills’, and Scott's survey of Sind [ 179, 192]. In these instruc- 
tions he dealt first with the provision of primary control. Then followed 
minor triangles...covering the areas of the principal triangles...fixing limits to inaccuracy...a 
few miles asunder. Topographical details depending on the...triangles carried on—either with 
the planetable as in the Madras surveys—or with the theodolite and chuin—or with the. 
perambulator and theodolite—according to the degree of accuracy which local circumstances 
render desirable. A process...such as this is essentially neeessary in any country of which we- 
intend to retain possession. All else is but patchwork, and expedients for the hour, which 
will never satisfy expectation nor supersede the necessity of future revision®. 

He writes to the Chief Engineer at Bombay [191-2]; 

The orders of the Hon'ble Court of Directors are that no district which has been once. 
surveyed should be revised until every part of India has been surveyed. This...is a sound 
rule...admitting...of few exceptions. ... 

The Trigonometrical Survey having been debarred..from taking up detail ( 1v, 14], the 
organization of the parties has been strictly regulated for...furnishing fixed points of reference. ... 
The general triangulation of a large country must be performed by distinct parties specially 
trained and confined to that duty alone. ... The triangulation done by topographical surveyors 
haa been, and will always be, of the most inferior kind, unsystematic, and liable...to accumulate 
immenso errors [285-6 J. On the other hand, the scrupulous care, the horror of minute 
errors, the refinement in observation and calculation to which a geodesist must be trained 
before he is worth his salt, is perfectly thrown away in detail surveying. ... 
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The topographical surveys are no doubt susceptible of much improvement in accuracy 
but not without a corresponding increase of expenditure and time. The expense of the revenue 
survey in Bengal averages about Rs. 15 per square mile. ... These surveys fulfil al! that is 
required for revenue purposes but, as the rneasurement of boundaries is the chief object, their 
value as topographical surveys is not equal to that of surveys in which topography is the primary 
object. Nevertheless these surveys, provided the country be level and open, answer very well, 
after due incorporation with the trigonometrical survey, as materials for filling up [ 309 J. . 

No satisfactory improvement can be made in the internal filling-up surveys unless they are 
preceded by the Great. Trigonometrical Survey. ... Any separate local triangulation cannot 
supply the place. ... By reversing the proper order, ... a great deal of work has to be done 
twice over, and everything is unsystematic, confused, and unsatisfactory [ 295 J’. 


By 1852 Waugh's attention was perforce drawn to the technical details of plane- 
table survey by his desire to improve the work of Du Vernet’s party in the Himalaya 
and of Saxton's in Orissa. He was, moreover, determined that the new survey being 
started under Robinson in the Punjab sh^uld reach the highest possible standard 
of accuracy, and give a faithful representation of the ground. The staff should 
be thoroughly trained in sound technical detail, and their work organized and 
supervised by an officer who should be & complete master of topography. 

With this view he drew up Instructions for Topographical Surveying? which, at 
the request of Thomason now Lieutenant Governor of the North-Western Provinces, 
was in 1853 printed and published at the Engineering College, Roorkee, and-issued 
in June 18548 [ 211, 338 ]. 

The paper originated in my having to write instructions for the Bombay Presidency and, 
being designed for the use of officers with whom I had no previous intercourse, ... I bad to 
enter into more minutis tban would otherwise have been requisite’. 

Amongst points from these Instructions Waugh writes ; 

The term Topographical Survey implies the measurement and delineation of the natura! 
features of a country and the works of man thereon, with the object of producing a complete 
and accurate map, free from the trammels of boundaries and properties. ... 

Break down long sides of the Great Trigonometrical Survey by ray-trace tnangulation, ... 
and with suitable network of triangulation cover the area..-with fixed points 3 to 5 miles as- 
under. Spherical excess of the large triangles must be dispersed, and computations computed 
for latitudes, ... longitudes, and...azimuths...based on a spheroidal surface of the earth [ 133 ]. 

Points are then plotted on a board. ... Flags or other marks should be set up at those pointe 
where the planetable is to be fixed. Such...positions being fixed...from the trigonometrical 
stations reader the survey independent of the magnetic needle. ... 

In ground unsuitable for the planetable the area of the triangle may be messured up by 
chain...or...filled in by traverse run from one trigonometrica] point to another, taking offsets. 

On a scale of one inch to a mile a district can be completely surveyed by means of the 
planetable at a cost of 6 to 8 rupees a square mile, including...minor triangulation. On this 
scale all those objects should be delineated which are essential...for political and military pur- 
poses. The scalo of 4 an inch per mile is to be resorted to...in very dense jungle countries 
[ 289 J. ... On the scale of one mile per inch a practised draughtsman can execute about b 
&quare miles per diem, while on the j-inch scale 16 square miles may be accomplished, in 
each case supposing the detail to be minutely ,drawn and nothing omitted which the scale 

admits of [289-90]. . : 

The rate of six rupees per square mile...is derived from the Hyderabad survey. ... Eleva- 
tions...if...extended to all obligatory points for roads, drainage, and canals, will considerably 
enhance the cost [ 68 ]. ... On a scale of one mile per inch the general figure and extent of 
cultivation and waste and forest tracts can be delineated with more or less precision’. 

In 1854, Waugh sent a copy of these Instructions to Williams, of the Pegu 
Survey, with a long letter and various manuscript notes [ 195, 285]; 

All my instructions for...trigonometrical surveys...are in manuscript. ... I can only refer 
you therefore to the chapters on trigonometrical eurveying in the Manual [ Thuillier & Smyth], 
which are based on the instructions I issued to Captain Ouchterlony of the Madras Engineers 
in 1844. These...were found sufficient in the case of Lt. Walker's survey of the Peshawar 
frontier [ 215 ], the resulte of which have fully satisfied expectation and have been incorporated 
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with facility. This has not been tke case with other independent surveys. ... - 

[and later J—Although a map on the scale of 4 miles to 1 inch is considered sufficient for 
present purposes, I...recommend that the details should be taken up on the half-inch scale, 
because the progress in one case will be as great as the other on account of the freedom of 
sketching and plotting on the half-mile scale, and more particularly of printing the names. 
On the }-inch scale the details usually represented are so crowded and such fine printing is 
required that it is not a suitable scale for working in the field [ 289 J. 

He considered that a proposal made by Saxton for a four-inch planetable survey 
of the Mahànadi delta showed an error in principle and 
cannot produce a satisfactory result. The planetable is an instrument for sketching in topo- 
graphical details upon & basis of triangulation. No survey of even moderate extent can be 
executed by the planetable alone with any pretension to accuracy. Possibly with great. 
care each planetable section might be done without much inaccuracy within itself, but two 
tables could not be combined, far less several, into a general plan, ... nor could tbe work be 
susceptible of incorporation with other work, or of further extension. ... x . 

The pianetablo is a good servant but a bad master, and without an accurate preliminary 
triangulation his planetable sketches of rivers would be so much waste paper. ... A preliminary 
triangulation...is indispensable, and the points must be computed and projected upon the 
boards before the latter can be used. ... 

The idea in Captain Saxton's mind appears to be & sketch along both banks of a single 
river, but a delta is not & single river. ... A survey of a delta would lose much of its value for 
public works if all the branches and creeks were not included in & congregated map. 

Men accustomed to survey geographically on a half-inch scale will find a four-inch scale 
very different, requiring qualifications of another order, and some practice and experience?, 

Waugh rebuked Du Vernet for suggesting that the upper ranges of Chamba 
might present “ insurmountable " obstacles to his surveyors [204-5 J. He agreed 
on another occasion that it had been wrong to mark as “impenetrable” certain 
areas in the rough jungle-covered hills on the eastern bordera of Kurnool that had 
been left unsurveyed by Mackenzie's surveyors of 1810-2 [u, 153-5 ; v, pl. 28]; 

“Impenetrable "...no doubt is bad English in the same sense that Napoleon said 
"impossible" was bad French. ... The designation... could be considered highly incorrect. 
Neither the Himalayan snows, nor arid deserts, nor dense unhealthy jungle, nor hostilities, 
nor any other impediments, have boen allowed to arrest the progress of surveys in our time, 
and the hiatus in the Kistna [map] could be filled up, no doubt, ... if proper arrangements 
are made [ t-page ]- 

“I have waded through the Madras records of those days. ... There is notbing...to show 
why this tract was left unsurveyed. Although no tract can in correct language be denominated 
*unpenetrable to survey '...&dequate means are indispenable for success. ... That the Madras 
surveyors were in those days badly equipped for contending with & wild forest tract I have 
had occasidn to represent, and...Captain Saxton’s establishment was remodelled to enable it 
to surmount similar difficulties. Each assistant surveyor was allowed 3 khalasis, and nothing 
can be conceived...more hopeless than BO inadequate an establishment when in the midst of a 
wilderness of thorny bamboo [ n1, 395; V, 455 J. .- 

All that is necessary is time and means. I can only surmise, therefore, that the surveyors 
of those days—finding themselves insufficiently equipped—left this tract unsurveyed, con- 
sidering it worthless to be undertaken while 80 much more valuable accessible country remained 


for survey? { m, 286). 


Manual of Surveying for India 


The first edition of the Manual of Surveying* was published by Thacker in Cal- 
cutta in 1851 at Rs. 16 a copy. It was mainly the work of Ralph Smyth, and was 
prepared primarily for the use of revenue surveyors. Whilst in charge of the 
revenue survey of the 24-Parganas District, he reports from Dum Dum that “ the 
Treatise on Surveying...is about half completed; i.e., ... about half is already 
printed and...I anticipate its entire completion in about 3 months". There had 
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been “‘ difficulties of progress, ... to say nothing of my being enabled to devote only 
my leisure hours from office to it". 

In May 1850, Thuillier, to whose initiative and guidance the work was largely 
due, sent up to the Surveyor General an advance copy containing the 450 pages 
already printed, with most of the plates and diagrams. 

The two first parts are compilations and elementary. Mr. Thomason [ rv, 471; v, 282] 
wante & translation or vernacular abstract...for the...Roorkee College. Part 3, up to chapter 
21, on professional matters, speaks for itself—full of faulte I fully expect—but it has cost some 
labour to get through the press. Radanath has done much in the M chapters 
15 to 91. They are almost entirely bis own, and will be duly acknowledged. . 

[It bas benefited ] greatly by all that you have written...as you will plainly . see. In fact 
there is nothing original in the whole volume. If the collection... makes a useful guide to begin- 
ners...I hope it may be the means of instilling ideas of "accuracy. ... The diagrams caused 
infinite trouble and delay, this mode of printing and lithographing combined being quite new 
in this country, but I think the appearance...will be good, whatever may be the value of the 
contents [rv, ple. 8, 10, 12]. Smyth's duties...have prevented him attending to it of late, and 
I am only able to lend my assistance by working at night by snatches when current business 
permits. ... We are using our utmost endeavours to bring it out?. 

Special acknowledgement was made to the help given by the Chief Computer, 
Babu Radhanath Sickdhar, ... whose intimate acquaintance with the rigorous forms and modes 
of procedure...on the G.T.8., and great acquirements and knowledge of scientific subjecta 
generally, render his aid particularly valuable. The chapters 15 and 17 up to 21, inclusive, 
and 26 of part m, and the whole of part v, are entirely his own’. 

In circulating a prospectus the Surveyor General recommended that every officer 
and assistant of the Department should purchase his own copy Dough: an official 
copy would be issued to each unit*. 

There are many valuable works which treat of the principles of Geodesy, and a few of its 
practice. There are also many works on land surveying on the small scale, and others on the 
use of instruments, but this Manual is the only book which embraces all these subjects, and 
treats of Surveying on the great scale, with all details, forms, and results®, 

A 2nd edition was published in London in 1856, and included a copy of Waugh’s 
Topographical Instructions, and several other PEIUS papers [282 n. 3]. A 
3rd edition, even further enlarged, followed in 1875. 

The cover of both Ist and 2nd editions carries Sherwill’s delightful sketch of a 
Revenue Surveyor observing through a theodolite under the shelter of the ubi- 
quitous umbrella, the sketch of the Ist edition being less elaborate [ m, 345 ]. 
The frontispiece of the Ist edition gives his rough sketch of six khalàsis, 
[1v, pl. 18], which is replaced in 2nd edition by a more formal icd shewing 
seven figures with a buff background, and entitled Eee: in India” 


REVENUE SURVEYORS 


It had been ruled from the first start of revenue surveys in the Upper Provinces 
in 1822 [ m, 158-9 ] that revenue surveyors should base their work on triangulation 
and include all topographical features as well as the fiscal boundaries required for 
the revenue settlements. Topographical maps were to be prepared from their 
work so that a second survey would be unnecessary. In hill areas such as Mirzipur 
[ 1v, pl. 14] the character of the survey became more topographical than fiscal, 
-and it was often & problem of debate whether to entrust the survey to the revenue 
or topographical surveyor, or to employ both [184,211-2]. In the case of 
Robinson's survey of R&walpindi District, falling in the Pidapa doāb [ 274], the 
Surveyor General discusses this subject; .. 

.. No surveyor, however skilful, could produce a general map of Jhelum and Rawal! Pindi 
from details sketched on the 4-inch village maps. ... No surveyor who knew his business 
would set about work in this manner, ... To produce B successful general map, it must be 


pie. 39/68 (317), to DSG., 23-749. *DDn. 474 (285), DSG. to SG. 9-5-50. — *survrs. charged 
jJ: price, DDn. 591 (106), 7-10-81. “DDn. 557 (144 ), from SG., 1851.  *Tbuillier & Smyth ( viii). 


REVENUE SURVEYORS . 285 


taken up in the field by skilful field draftsmen on & proper scale. ... In whatever manner & 
revenue survey may be executed, whether on trigonometrical principles or traverse survey, 
no operation on a scale of 4 inches to the mile can supersede the necessity, in a country such 
as we are now discussing, for the actual survey from nature on the one-inch scale. ~.. 

Whenever the topographical features...are $o simple...as to be readily intelligible on the 
village survey scale, viz., 4 inches to the mile, so that a reduced general map can be compiled 
from the enlarged details, then separate topographical operations...would be an unnecessary 
expense. ... When the ground is uneven, hilly, rugged, and intricate, it is vain to expect that...a 
revenue survey can...produce a good general map. A second survey...for general topographical 
purposes becomes indispensable, ... whether...as an extra undertaking by the Revenue Survey 
party or by special topographical operations!. 

He asked the Chief Commissioner at Lahore whether the boundaries could be 
settled and demarcated for survey and incorporation into Robinson’s map [211] ; 

The topographical survey on the Coromandel Coast conducted...by Captain Saxton is 
precisely similar. ... Captain Saxton measures up all talooques, estates, and fiscal divisions, 
and...appears fully to satisfy...the civil authorities. To enable him to carry out these objecta 
he is invested with the powers of Assistant Commissioner, and settles the boundaries as he 
proceeds [170 ]. ... Other topographical surveys such as Hyderabad, the Himalaya Mountains, 
&c., have also shewn boundaries. ... A 

Lieut. Robinson was instructed...to include...the boundaries of all...important fiscal divi- 
sions, provided they were finally fixed; ... provided also the divisions could be...represented 
without obliterating or obscuring the configuration of the ground. ... But there were none to 
take up. ... The divisions were all indefinite, and extensive changes were expected. ... 

Accurate and faithful delineation of ground is...indispensable for many purposes. For 
designing and projecting engineering work it is of great value. ... For military purposes a 
faithful representation of ground...is an indispensable requirement, and...on a line of country 
of peculiar military importance of accurate topography is of special value. 

In the revenue survey...the delineation of ground is necessarily subordinate to other objects 
of great fiscal importance. ... Flat ground is the natural sphere of the revenue survey. ... 

Although Lieut. Robinson's survey can define the boundaries of the divisions named, ... 
I think it highly inexpedient that his party should be employed in that way’. 

No separate revenue survey was taken up, but whilst Robinson could not 
survey undefined boundaries, his maps were of great service for revenue adminis- 
tration [212,. 318]. For the Derajat beyond the Indus & detachment from 
Shortrede's revenue survey party, made a small-scale topographical survey of the 
greater part with large-scale revenue survey only where specially required [ 217-8 ]. 


TRIANGULATION 


It had long been the practice in topographical parties for the officer in charge 
himself to carry out all the triangulation, keeping one of his junior assistants 
with him to assist in fixing signals, recording, and computing [211]. There were 
no established rules as in the Great Trigonometrical Survey, and the Surveyor 
General found much to criticise when the angle-books of the Hyderabad party were 
sent up for his inspection in 1844 ; 
I have directed that they should be returned to you immediately, ... and...you will make 
the necessary corrections and alterations. ... Each separate document should bear the signature 
of the party in charge of the survey, as well ag the initials of two individuals at the foot of each 
page in attestation of its having undergone careful comparison and computation. ... 
The papers should in future be prepared in duplicate, whereof the original copy will be 
transmitted by me to the Court of Directors. ... 
. — Your angle-books are perfectly incomprehensible. Not a soul in my office can understand 
them. Angle-books and field-books are worthless unless they are so clear...as to be capable 
of being understood...by anyone. ... You will...prefix to it an explanatory memo of the meaning 
of the several columns, and describe the principles upon which the angles are deduced’. 

^" The instructions sent out to Ouchterlony—Scott—the Chief Engineer, Bombay — 
and to Williams in Pegu, included much that already been laid down by Everest 
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in rules for secondary and minor triangulation [ 1v, 108 J], and were later embodied 
in Waugh's own Inslructions for Trigonometrical Surveys first issued as a circular 
letter, and later published in Roorkee Professional Papers [117,282m.2]1. | Sending 
a copy to Walker at Peshawar he advised him to act on the principles laid down and 
to adopt a style of procedure that will amalgamate with tbe present state of your work, and 
suit the means at your disposal. ... The instructions...enter fully into the mode of conducting 
the higher order of geodetical operations, but when small instruments are used..it would be 
needless to carry out the system of rigorous computation involving probabilities of error, 
spherical excess, and reduction of compound triangles. ... 

Too much attention cannot be paid to the rules of symmetry which are even more important 
when instruments of small power are used. ... Every station should be carefully marked, and 
attention be paid to the signals being carefully adjusted to the mark. 

If your instrument will reverse in altitude, I would advert to the adv antage of using it 
alternately ‘face right’ and ‘face left", as a sure and simple means of eliminating all instrumental 
errors arising from collimation and bias of axis*.: 

He was anxious that triangulation in the high Himalaya should not depart from 

principle more than necessary, and he writes to Du Vernet; - 
''" I have seen Mr. Keelan’s rough plan of his triangulation and” likewise Mr. Mulheran’ 8. 
Both contain so many unsymmetrical and small triangles as well as Supplemental stations 
that there is reasonable ground for apprehending considerable accumulation of error, to which 
all series of so great & length are liable when trigonometrical rules are departed from. 

I do not express this criticism with the view of detracting from the merit of the individuals 
employed, :.. whose labours.. entitle them to all due credit. ... Still, ... where the conditions 
requisite to ensure accuracy are not carried out, errors will be generated and accumulation of 
error must be expected [ t-page ]. ... It would have been consistent with scientific _ principles 
to have checked...angular error by observations for azimuth. ... A few observations on the 
Pole Star st a single elongation would have been sufficient. . » Observations for latitude 
would have been advantageous [ 130, 204 j. 

J 8bould...feel extremely anxious to lesn what discrepancies are exhibited by the jaxieton 
of the two series at the Bara Lacha Pass { 202]. :.! Jt is...fortunate..,that T provided...for this 
enterprise 14-inch theodolites of suitable power ‘end accuracy, for if 12-inch iBeodolitee had 
been used, the results...would have been liable to great errors? [157]. ` 

A check on this triangulation was provided several years later’ by the Kashmir 
triangulators whose values had been brought up from principal triangles ‘in the 
neighbourhood of Jammu, over the Pir Panjal, across the Kashmir valley and 
the Deosai plains to the Indus, up the confines of that river to Leh, and then by 
minor triangulation across the uplands of Rupshu [ pl. 6]. Montgomerie claims that 
the junction...between the Kashmir Series and the North-West Himalaya...in the neighbour- 
hood of the Bara Lacha Pass gives every confidence in...the Kashmir Series. The accuracy 
indeed is remarkable, bearing in mind that the junction made is between a Ist class secondary 
series of the Kashmir Series and a 2nd class secondary series of the n.w. Himalaya...after 
& total circuit of 890 miles, of which 495 miles belong to the Kashmir Series. ... 

Bara Lacha m.s. No.1, discrepancy—Lat. 0*- 82—Long. 0*- 11 —Height 3’-5. 
Bara Lacha m.s. No. 2, discrepancy —Lat. 0*-79—Long. 0*-09—Height 6'-3 
The side Bara Lacha x.s. No. 1 to No. 2, ... height discrepancy 1-4 ft. 

That is, in a total circuits of about 890 miles...there is only a discrepancy of eight-tenths of 
a second in latitude, and one-tenth of & second in longitude, and a difference of one and four- 
tenths feet in a side of 2-09 miles and 4 and nine-tenths feet in the heights of peaks after...890 
miles across mountains of every altitude...from the plains up to 20,000 feet [ 234 ]. : 

'Yhis is indeed remarkable testimony to the high standard of work, even re- 
membering Everest’s caution against fortuitous agreements [ 1v, t-page, 17 }. "These 
discrepancies, however, came from definite chains of triangles, and it is unlikely 
that the haphazard networks laid out by topographical surveyors with the sole view 
of providing points for planetablers approached such precision. © 


Robinson describes the triangulation carried out for his survey of, Jhdum amd 


Rawalpindi. He broke out from the principal triangles of the North West P 
series, and started by running a line of main triangles ; " " 
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The first section containing 42 triangles...was measured with an old 12-inch theodolite. ... 
Observations had been taken on four zeros and were frequently repeated to obtain good results. 

The second section of 21 triangles consists of a chain...emanating from...the Great Indus 
series, and closing on a connected side of the first section, and on this chain a network has 
been built of the triangulation carried beyond the river Jhelum. These...were measured with 
a 14-inch theodolite, rL/rr. repeated. The resulta are remarkably accurate. 

The third section of 27 triangles is based on the...Great Indus Series. ... They have been 
observed almost entirely with a 14-inch theodolite, simply FL/FR. the resulte thus obtained 
being definitely good for the purpose. ... 

i Heights have been observed at the time of minimum refraction, between 2-30 and 3-30 p.m., 
FL/FR. direct and FL/FR. reverse. The heliotrope was almost invariably raised to the same 
height as...the telescope of the theodolite, which...greatly simplifies the computations. . 

SECONDARY OBSERVATIONS. First Class Secondary Triangles. 4667 in number. The 
three angles of these triangles have been almost invariably observed, and they further check 
each other by comparison of common sides. They have been...measured with 14-inch, 12-inch, 
7-inch, and 5-inch theodolites, on two to four zeros according to their importance and the 
quality of the instrument employed. The latitudes and longitudes...have been derived in the 
same way 83 the principal latitudes and longitudes, but only using two Aerms of the formulz. 
The heights have been computed rigorously. 

Second Class Secondary Triangles, 2213 in number. In these two angles only have been 
observed, ... Second-class secondary heights have been observed between the hours of noon 
and four p.m.—Simply rr/rz. 

Staff Observations. In order to see the crests of passes, lowest points of watersheds, and 
other obligatory points, it has generally been necessary to throw out a station...to command 
& view of them. ... The height of the obligatory points have generally been determined by.. 
observations taken to the ends of a vertical staff of known length, though in some cases a 
measured base has been used [ 72 }!. 

When the Surveyor General visited Robinson during his first field season, 
October 1851, he found that triangular errors were often larger than permissible 
and that theodolite stands were rickety. He ordered that triangles with excep- 
tionally large errors should be re-observed, though ) 
it would not answer to retrograde frequently..in the attempt to approach an unattainable 
perfection. ... Vernier instruments...are liable to deteriorate in a way micrometer instruments 
are exempt from. ... If heliotropes are employed, platforms built, ...a higher standard is 
attainable. ... When observations are faithfully made and truly recorded compensation takes 
place to a certain extent. ... A long series of triangles may come out with small errors until all 
of a sudden a triangle may exhibit 8 large discrepancy. 

When opake objects are observed in hilly countries the liability to error will be a little 
more. ... In flat countries where the rays graze...larger errors may occasionally be expected,. 
and to the extent of 25” would not be very surprising’. 

. Waugh had vast experience as a triangulator, and was apt to be scornful when 
difficulties were exaggerated. He writes to Brown on the Hyderabad Survey ; 

In the Dekhan I have taken observations from hills during every month of the year. ... The- 
explanation...that mista prevented morning observations, while the agitation produced by 
vapours during mid-day interfered with observations, ... is...ordinary interruption to which 
every observer is constantly exposed, and which forms no just grounds for not taking the 
field. ... Mid-day is invariably unfavourable for viewing distant objects, and the mornings are 
also more or less unfavourable, the exceptions being rare. If one were to wait for a season 
when morning, noon, and afternoon were all favourable...such a day would not happen once 
in many years. Clear afternoons may generally be reckoned on, and when clear mornings 
also occur, an observer should feel doubly thankful’. 

It is to this day the practice in wooded hills to leave & solitary tree standing near- 
a hill station as mark for the planetabler, and Montgomerie suggests fhis to Basevi 
for his triangulation down the Jhelum [ 228] ; 

The signals...should in ordinary cases consist of the usual pole and pile, and the flagmen 
should be instructed to make the latter as large as possible. ... When the hills are wooded, 
if the trees are not numerous all the trees near the top...should be cut down with the exception 
of the highest, which should be stripped of its branches for 20 to 30 feet, and used as a station 
mark. A tree standing by itself on a hill forms a better mark than anything else. 
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. Af the trees are numerous, & flag should be put on & conspicuous tree, care being taken to 
mark tho said trea withi a loop triangular mark, or in Buch a manner as...to be e enil Toopgoized 
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TRAVERSE SURVEY | (c MU d 


Topographical ‘surveyors had sometimes to traverse by theodolite and peram- 
bulator when surveying roads or boundaries, or through flat ground. In approving 
the survey of the Sambalpur road by Saxton's party the Surveyor General called 
attention to the Manual of Surveying ; 

The distance should be measured with 3 perambulators set to read differently in order to 
prevent blunders. The angular observations should be taken with a good 5 or 68-inch theodolite 
and, being carefully recorded in the fieldbook with the perambulator readings and observations 
to objects off the road, the whole work can be accurately calculated afterwards by 2 com- 
puters. .. . A road survey thus executed is a trustworthy scientific operation, and I...am aware 
that formerly on the Ganjam Survey very rough and loose methods were followed which your 
sub-assistante must unlearn [ 169 J. 

The surveyor will...protract the route on his planetable which he will set up at each station 
to sketch in...the country. But, as a mere protraction cannot be depended on, especially when 
executed in the field, the planetable sketches ought merely to serve as materials for filling 
ap the final map after the traverse has been done in the office from compound co-ordinates?. 


PLANETABLE SURVEY 


The planetable had come into use in India so early as 1792 when it was used by 
Alexander Read in his survey of Baramahal[1: 193]. Its use was regularly taught 
at the Madras Institution and gradually adopted by all the Madras parties [ n, 
125-6, 228-9; uu, 206-9 ]. Everest not only recognized it as the standard instru- 
ment for topographical surveys, but encouraged his triangulators to use it for 
sketching in the main features of the country [1v, 61-2]. He worked out with 
Mohsin Husain detailed specifications for a standard pattern of planetable, and 
issued exact instructions for its mounting and manipulation [ 1v, 147 ]... 

Waugh drew up a technical paper on the use of the planetable for topographical 
survey? and in 1850 writes to Nicolson on the North Parasnáth series! [ 15-6, 120]; 

Although I...applaud your desire to make your operations more useful by the...employment 
of this accurate mode of surveying the features of the ground, ... I do not think there are any 
planetables in store at Calcutta or, if there are, the pattern is most likely to be flimsy. 

You can make up a table yourself in a few days for less money than the cost of transport 
from Calcutta. At Monghyr wood and workmen are plentiful. Any fine-grained, light, but 
firm, wood, not given to warping, will answer. I send you my design which is the kind we use 
here. The table is adapted to a trussed stand similar to the 12- inch theodolite stand, which 
we use for all theodolites from 56-inch upwards. 

He continued with instructions for mounting the board and starting the survey ; 

First lay a smooth piece of paper on the board to prevent the colour of the wood straining 
through. Then wet a piece of longcloth—stretch it over the board and turn it over the edges— 
fixing it on the under side with glue or paste, and let it dry in the shade. Next wet the paper, 
and spread the poisoned paste’, ... Place the paper on the table, pressing it down first at the 
centre, and gradually towards the edges, taking care that’ no air bubbles are left. Turn the 
edges of the paper over the board and paste below. 

The trigonometrical points must now be carefully plotted...on a scale of not t less than two 
incbes per mile. The table must then be set up at a principal station, and the sight rule being 
laid on & principal side, the table should be turned round till the sight intersects the correspond- 
ing distant station, and then clamp tight. Having...set and proved the table, take...any 
compass needle in a box, and lay it on the table at any spare corner. Draw the outline of the 
box carefully with a pencil. . This will serve at all times to set the table...by the needle. 
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. He describes the method of sketching and of fixing position by interpolation 
from three known points ; “If the three rays do not meet exactly, the table can be 
shifted little by little till the rays prove" ; the Manual of Surveying gives full 
instructions and diagrams for solving this “ three- -point problem ”1 [ u, 229 ; V, 297 ]. 
He continues; "' ^4— 

5^. To draw hills you must ‘first sketch. the ridge, and next the watercourses. -. These lines 
define the character of the ground. The spurs or underfeatures between the watercourses 
can then easily be drawn as far as the scale will admit. ... The accuracy of the work depends on 
tbe frequency with which the table is put up, and the shortness of the distances depending on 
theeye. A skilful draftsman can draw 16 square miles a day on the scale of} an inch per mile, ... 
but that quantity can only be attained by prectice [ 282, 290 ]. 

' Waugh elaborated his instructions to Robinson, whom he regarded as his chief 
instructor in topographical survey [211, 387-8 ]. His work was to be distributed 
by sections according with the meridians and parallels of whole and quarter degrees, 80 that the 
work may fit. Towards the margin of the district a section may have very little work in it. 

. Thus the detail field-book...will consist of original field sections, each being a folio of 
uniform size—}-degree in length and breadth. ... When the survey is finished these folios... 
each containing a field section, will be neatly bound into a portfolio with a preface and index’. 
Robinson's note on planetable survey held its place in the Departmental handbook 
for the next seventy years*. 

Whilst Waugh favoured the one-inch scale for well populated and important 
areas he obtained authority for the }-inch scale for jungly, unhealthy tracts [ 282]; 

In...wild hilly tracts the half-inch scale is...amply sufficient...for topographical purposes. 
When revenue calculations are wanted, the scale must be four inches per mile, but in such 
districts...all the objects of the Revenue Survey can be attained by separate field measure- 
ments, and it would be a needless expense and waste of time to take up the topographical] delin- 
estion of large tracts of hill and forest on the same scale as field measurements‘, 

He rejected Saxton’s proposal for field survey on the }-inch scale ; 

All former surveys in the Madras Presidency are on a scalo. of l-inch per mile, and are 
highly admired for their topographical value. One inch per mile is the proper scale for plane- 
table work of any high ‘pretensions. ... The Hon'ble Court of Directors have sanctioned a 
half-inch scale for wild jungly tracts with a sparse population and little cultivation. Such 
parts are generally unhealthy, and it is desirable to accelerate the progress of the work. 
This therefore ià the authorized scale for your survey. : 
' The }-inch scale is...too small for...work in the field as it allows no freedom in drawing, 
cramps the hand, gives a meagre representation, and affords no room for names of localities 
without obliterating the features...altogether. ... Drawing in the field can be done quite as 
rapidly on the half-inch scale. ... The }-inch scale reduction is required for the General Atlas, 
and can be executed with due care in quarters, producing a more elaborate and correct map 
than if the work had been at first executed on that scale in the fields [214, 290]. 

For the Pindi survey he preferred the one-inch scale ; 

Its character as regards ravines could not be done justice to on & smaller scale. ... I do 
not think...the one-inch scale would progress very much slower than the half- inch, for all the 
bill work is massive, and nearly as easily drawn on one scale as the other, while there would be 
much more freedom in drawing the ravines [ 214 y. 
| There was no standard rule for spacing the triangulated points required by the 
planetabler ; it depended on the scale and nature of the ground [ 119, 210, 220, 231 ]. 


As regards cost [x89] Saxton estimated that the j-inch survey cost 7 to 8 
rupees a square mile compared with 9 to 10 rupees for the one-inch. The Surveyor 
General advised the A4.a.a., Central India in 1855 that 
I have estimated in my printed: Topographical Instructions the...cost per square mile...on the 
l-inch scale to be from 6 to 8 rupees. This...is derived from the actual cost of the old Hydera- 
bad Survey [282]. Since that time greater refinements have been introduced, a better and larger 
class of instruments are used, and more of them, whereby the cost of transport has been in- 
creased. a These causes...will...raise the rate per square mile to 10 or 12 rupees. ... Lieut. 
Robinson. „is now engaged on a map of Jhelum and Rawal Pindi. oad the expenditure ı seems 
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to confirm the estimate. This rate includes the field work, the original map on the one-inch 
sonle, and the reduction on the }-inch scale, but it does not include the cost of publication 
either by lithograpby or engraving? [317-8 }... Yon, bera no ta h Js a 
‘Regarding outturn he considered that, for the “Hyderabad Survey,. AER S 
on a scale of one-inch to the mile, every surveyor of average abilities —provided his Sections.: are 
given over to him with sufficient fixed pointa...—should be able to execute...4 square miles per 
diem, or 120 square miles per mensem, or 700 square miles in the surveying season of 6 months. 
Capt. Du Vernet informs me that Mr. Chamarett could produce 1,000 square miles in 8 
season with ease, and that he himself would be ashamed to do less on the scale specified. One 
thousand square miles per season is the maximum to be expected from any surveyor. After 
hé has accomplished that quantity in good style he may return to quarters. On the smaler 
scale of j-inch the rate...is 16 square miles per diem, or 2,800 sq. miles per season [ 282, 289 J*. 
The encouragement of these large outturns laid a premium on hasty, unreliable 
work. Robinson called for a much higher standard, and was well satisfied with less 
than 500 square miles in the season, provided the quality was good, and this he 
ensured by regular inspection on which the Surveyor General insisted ; 
The necessity for check is universal, and no trade, profession, or race, is exempt. ~ i peusd 
training in the first instance, and vigilant inspection afterwards, are essential to ihe: success 
of all great undertakings i in every country [ IV, 258 ; v, 447 ; t-page P- 


A COMPUTING & MAPPING 


As a general rule a topographical party had rather more work to do during 
recess than a trigonometrical party, even when, as in Orissa, the field season was 
cut to four months or less.: There were computations of triangulation and occas- 
ional azimuths, completion of field sections, two or even three copies of each, and 
reductions for the Atlas of India. There were „preparations Tor the coming 
season. Robinson gives this account of his recess work ; 

When we come into quarters our contingent bills, indents, eto., have al) to be made out 
and the angle-books require to be examined by two persons other than the observers. ... These 
duties, together with the finishing up of the planetables of the past season, are, therefore, 
first taken in hand, and generally occupy a month or three weeks. "The finishing of the plane- 
tables require much superintendence, and I generally work a good deal at them with my own 
hands, and endeavour to make the styles...of each surveyor assimilate as much as possible. . 

‘As soon as the horizontal angle-books have been examined, the computation of the... 
triangles is undertaken, being first arranged by myself. ... When the computation of...trianglea 
is completed, the latitudes and longitudes and reverse azimuths...are taken in hand. At first 
I generally compute a few points with each of my sub-assistants, ...and when satisfied that 
they can compute well I entrust the mechanical portion of the computations to them. ... 

After submitting the narrative report I make arrangements for the computation of the... 
marks for..planetable surveyors. ... Before I can arrange the secondary triangles I...con- 
struct an accurate chart of these points...on a scale of half an inch to a mile. ... 

The angle-books...are now fit for copying. ... The vertica] engle-books have probably 
been copied already. The secondary triangles being computed, we next commence the com- 
putation of the heights...and in these I also take a leading part. ... I have to watch and 
&rrenge..the computations step by step, to look through all bills...and watch carefully the 
progress of the finishing and shading of the general maps. ... J have to superintend the 
copying of all our planetables for the use...of the revenue settlement officers [ 212 Jf. . 


The Surveyor General commented on Ouchterlony's maps. of the Nilgiris, cave 
by MacMahon, an old Madras assistant [ 179-80, 279 ] ; 

— No. l is a very handsome sheet, ... very readable and intelligible. -.. On the water system 
..it appears to me that many minor arteries have been omitted which, if represented, would 
have helped to make out the surface of the hills. Along many streams...sheets of watery 
Jand are shown, the margins whereof appear...not sufficiently indented.to appear natural. 

All that part of the map round Ootacamund is nicely drawn, but at the...bottom of this 
sheet the tonches are coarsely drewn and conform neither to the contour lines nor their verticals. 
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. I willingly admit the many merita of Mr. MacMahon’ 8 drewing, but he should avoid long. 
horse: ‘tal! strokes non-conformsble to the ground!. 24d 
_. The hill drawing of Saxton's maps of Orissa came in for much criticism [170-1 
186], and Thuillier disliked ‘“‘the use of unsuitable flat tints as the ground work of. 
very large portions” [pl. 9], though “a simple colour wash" was accepted as pre- 
ferable to the use of tree symbols which tended to ‘ obscure the more important 
features and names? ”. Strange thought the dr awing z compared unfavourably with. 
Robinson's work [ 172, 386 ]; 

I have a vivid recollection of the beautiful maps of Hazara.. “under Lieutenant Robinson... 
and, comparing the Ganjam survey maps, ... the comparison is not in favour of the latter. 
The execution is clear and neat and...euffices for the ordinary requirements. ... There waa; 
however, an artistic feeling apparent in the maps of Hazara which I do not. see in these. 
But the more important deficiency is in respect to detail. ... It is not the invariable practice 
here to visit with the planetable every hill. Many hills...and groups of hills are sketched in 
entirely from below. ... The hills are, one and all; wooded heavily from base to summit so 
heavily as to derive...a rounded outline not possessed by...the formation. This.. must..- 
diminish that.. individuality that a rugged and definite outline would yield’. 

To improve the general standard, of drawing, specimens by the best draughts- 
men with some copied from European maps were circulated to the topographical 
parties.. James’ hand-book formed part of the campaign. Waugh noted that, 
Robinson had : 
a very good knowledge of military drawing and a natural talent for sketching ground. I 
selected for the senior assistant of this party the best draftsman of the Trigonometrical Survey, 
who has devoted himself with so much...sbility to this fascinating...duty that he has made a 
very close approximation to perfection. To John James...I am indebted for the originals of 
these specimens. .. The great merit of the originals is—truth to nature. ... I wish this to- 
be impressed on Lieutenant Depree, on whose talents &nd Addiscombe education I rely to- 
produce a thorough improvement in the Ganjam survey [ 386 ]*. 

He writes privately to Thuillier ; 

These topographical surveys have given me no end of anxiety. They want teaching in; 
fundamental rudiments of drawing. I have at last got such a series of exquisite topographical 
drawings ready as will do your heart good to look at. ... Tennant and Scott say they are. 
sweet bits, but how to get them copied for all the parties, that is the rub. Two are being- 
copied for the Kashmir party, and will go to you in a day or two. The copies, tho’ not quite- 
equal to the originals, are very well done and ‘a great credit to your pupil Ghoolam Kadir 
[343]. ... I used once on a time to be a very good military draftsman, I flatter myself, but this 
horrid zed tape system of office prevents a man doing anything but quill driving, instead of real 
work. The Indian system of Government is paper, pen, and ink®. 

. James was an exceptional draughtsman and was Robinson's head assistant till 
appointed head draughtsman at the Calcutta Drawing Office in 1857 [353]. His 
Topographical Surveyor's Handbook was published in Calcutta in 1860, and contained 
easy lessons for beginners in hill-drawing and shading. Selections...taken from the best maps. 
Many original sketches of hills and ravines—Charts of principal and secondary triangulation 
—Specimen of a route survey and ray-traces—Sheet of topographical items or symbols— 
Designs for titles, headings, and footnotes—Borders, north-points, and scales. 
With many useful notes and hints to the topographical surveyor and draftsman. , 
The sale price was ten or twelve rupeeg according to the binding’. 


Even though grumbling about red tape, Waugh was just as insistent as Everest 
on strict rule and order for all details of Departmental work, as in this order om 
headings and footnotes ; 

Elaborate ornamentation in the titular descriptions of maps is not consistent with the. 
good taste which distinguishes scientific workmen. The intrinsic value of a sheet of survey is. 
generally in the inverse ratio of the pretension of the title. ... Precision in the language...and » 
careful pruning of all redundant words are sure indications whereby to know a good map. ... 

I may cite the word “Map” or “Survey”, ... the use of which...appeara to be as absurd as 
it would be to'write under a picture “this is a man", “this is a horse". The thing should 
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speak for iteelf. ... Your survey...should...be simply entitled “The Districts of Jhelum an 
Rawul Pindee on a scale of 1/63,360". : ag aa . : s ERA 
Every individual concerned in the field survey, office computation, projection, of & map, 
and drawing thereof, should have his name and share in the work recorded thereon. ... It 
does not appear convenient to engross all this information with large ornamental printing 
forming the title [ rv, pl. 15]. It seems to be in better taste to put the names in a runnin& 
footnote along the base of tbe map. ... . ERIS 
A Title...should be concise. ... Bome sheets will be full, without space for a title, and in 
that case the map should be described in a...line of small print along the upper margin!. 
Great store was set on the regular submission of monthly progress reports [ 126 ], 
and the Surveyor General writes to Du Vernet ; A 
Even if acting perfectly independently it would be necessary for an offcer at the head of 
any well-regulated establishment to review periodically his own proceedings, as well as those 
of his subordinates. ... I enclose a form...well calculated to furnish a clear view of the progress 
of the work. Each subordinate on detached duty should report to you on the Ist of each 
month, and their reports should be annexed to your own for my information. ... The matter 
may thus be so condensed as to give a clear view of the progress...completed in 10 minutes. 
In this way a wholesome moral effect must be produced throughout your party, as every- 
one will be thereby led to reflect on his past proceedings, and to endeavour to attain profess- 
ional credit by his future exertions. Unless a man’s work is duly reported, he can gét no 
credit for it and, feeling that his services are unacknowledged, it is only natura! that he should 
become apathetic and indifferent”. 0. ces sob. Sega cts 


7 BENGAL REVENUE Surveys? 


.. From time immemorial large revenues had been raised by taxes on the produce 
of the land. Assessment of these revenues and the methods of collection had 
varied from province to province, and from age to age. . Assessment was often quite 
arbitrary, imposed on subordinate states, townships, chieftains or landowners, 
according to their reputed capacity to pay. In other cases a serious attempt was 
made to judge the capacity to pay by measurement or estimate of the area of the 
land and the value of its produce. Collection of land revenue was often effected 
through middlemen or ''farmers", who were left to squeeze the cultivators as they 
liked [1: 137-8 ]. In some cases revenues had to be collected by armed force. 
It was a time-honoured custom to reward faithful service by the grant of jagire 
or rent-free land. ; i i 
. Ownership of land was a highly-prized privilege, and record of possession was 
jealously guarded, and in most areas methodically registered by local officials such 
as patwüris and kününgos. Where ownership rested with the individual cultivator, 
tenures or holdings tended to break up into minute fragments through the laws of 
Gnheritance. It was to facilitate the collection of revenue that the British introduced 
the permanent settlement in Bengal at the end of the 18th century, by which 
Government collected a fixed annual sum from individual or joint owners, whose 
estates were often quite undefined, and frequently broken up by sale. 
Early in the nineteenth century it was realized that it was impossible to arrive 
: at a just settlement of revenues, fair to both Government and owners, without an 
accurate survey of lands and boundaries.. The traditional survey methods by 
rope or rod, though serving to give the area of a few fields, were by no means suffi- 
«iently accurate to give the area of an estate or village, though by close control 
Thomas Munro had carried out such a survey between 1802 and 1807 [ u, 180-2 ]. 
On the Bombay surveys of 1810 to 1827, British surveyors had with theodolite 
and chain, triangulation and traverse, produced village maps on scale 6 inches to 
a wile which gave “the name and...residenoe of every landholder, with. the number 
of his fields and their situation and measurement” [ n, 189 ; m, pl. 16 J. 


1DDn. 592 (106), Circular, 7-9-54. — *DDn. 526 (248), 28-3-50; of. DO., 13-5-56. . — * Accounts 
of early surveys, 1: 133-47 ; rr, 177-89 ; 111, 134-05 ; rv, 177-82, 205-9, 229-34, 235-9: cf. Blue Book ; Rer. 
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On the survoys tn the Upper Provinces of Bengal between 1822 and 1833 so much 
stress was laid on precision and topographical detail that progress was far too slow, 
and from 1833 they were reorganized. Professional surveyors were given control of 
the field, or khasrah, surveys, with establishments by which cach party was, from 
1837, able to turn out about 3,000 square miles in a season. In the lower provinces 
the country was more difficult, and property more closely subdivided, so that such 
high outturns were impossible [ rv, 179]. . | 
. . In Bombay between 1826 and 1831, another attempt was made undér civilian 
control to extend survey over the Deccan by the ancient methods of the country, 
but the results were unsatisfactory, and from 1837 military surveyors were again 
called in. A new system was introduced by which fields were surveyed with simple 
instruments, and village maps produced, but without any survey of topographical 
detail, and without either trigonometrical or traverse control [ 1v, 235-6 ]. 


‘After 1847 many changes and improvements were introduced in Lower Bengal 
under the professional administration of Henry Thuillier. Oneofthe most import- 
ant problems was that of cooperation with the Civil Superintendent of Survey, 
who was responsible for the settlement and demarcation of boundaries in advance. 
The Surveyor often had great difficulty in recognizing the limits he had to survey, 
which gave rise to serious discrepancies between the professional survey of bounda- 
ries and areas and the detailed field measurements ( 246-7 J. From 1850 responsi- 
bility for the Ehasrah survey was transferred to the Civil Superintendent, who was 
at the same time given adequate staff for providing the Surveyor with clearly defined 
boundaries to survey. The Surveyor was then able to concentrate on the survey 
of his boundaries and topographical details, and cooperation was more satisfactory. 

Work proceeded smoothly on this same general system in the new surveys that 
were started in Upper India and the Punjab from 1846, whilst in Madras work was 
Started in 1857 on an entirely new system which brought survey and settlement 
into the closest alliance. 

General procedure on the Bengal surveys may be illustrated by extracts from 
instructions issued in 1849 by the Government of the North-Western Provinces ; 


22. The survey is to follow demarcation of boundaries with as little delay as possible. 
23. The survey is of each field, for revenue purposes. | E 
." 24. A field is a parcel of land in occupation of one cultivator [ with specia) antbority severa) fields 

could be blocked together to form areas not less than 3, or sometimes 10 acres J. 

25. Survey to consist of two parts, scientific and khasrah. 

26. Scientific survey on 4-inch scale lays down village boundaries and geographical features. 

27. Theodolite and chain aro used on a system of circuits. Geographical features fixed by intersecting 
lines and bearings’. zt 

28. The Interior Survey lays down cultivated area by planetable, or by compass and perambulator. 

29. Khasrah survey consists of a shujrah, or native map, and khasrah, or list of fields. ' 

.80. The shujrah and khasrah are the important documents to the Settlement Officer, and the chief 
attention of the surveyor should be directed to them. f 

31. The scientific survey is of great value as a check...and for giving topographical and statistical in- 

DE formation, but these objects are secondary. ... " 

32. Boundaries must be well marked, and every assistance given to surveyor in picking them up’. 

'The Settlement Officer was more interested in the component field areas shewn 
in the khasrah than in the total which was verified by the professional survey ; 

It has nlways been the custom in the North-West Provinces for surveyors merely to find 
the total area of the village circuit, leaving the areas of cultivation, waste, fallow, and other 
qualities of land, to be recorded by the khusrah, which is & separate process conducted by dis- 
tinct parties, and in no way obtained by professional or scientific means. ... s 

An agreement between the two operations is first necessary, and if the aumven’s measure- 
ment coincides with the...professional survey within 5% it is confirmed and passed [300]. The 

_khusrah area, however, ... does not affect the professional one which is still retained and 
recorded, every village map being lodgod in this office, with its area, calculation, and proof 
by traverse, duly noted on tho back [1v, pl. 12]. ... 

- The necessity for a khusrah measurement in each district resta with the local civil autbo- 
rities. ... If an assessment is to be made, then, of course, the khusrah is absolutely essential. 
In the perpetually settled districts of Bengal, where the operations aro proceeding only...to 
define tho estates paying jumma to Government, the khusrah is only partial, that is, such 
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villages merely are included...as contain such minute interspersed pieces of land belonging to 
other villages as cannot be extracted by the professional work. 

In neither case are the separate areas of cultivation, ania: and fallow, required, it being 
out of the power of Government to alter the existing settlement}. 

Thuillier stresses the responsibilities of the professional surveyor ;* 

It is incumbent...on officers in charge of surveys...to satisfy thernselves...that the mih 
circuits are actually worked out and proved prior to the village circuits being calculated. ... Dis- 
closures on the 24-Pargannahs survey shew a most culpable negligence on this point t 248 }. 
-.. In connecting districte together...greater attention is required, and especially where a river 
like the Ganges intervenes. The triple boundaries of exterior pergunnahs being permanently 
marked...by the party first advancing there would be no difficulty in the other surveyor subse- 
quently making & perfect connection [262 ]. ... Great difficulty has been experienced in 
reconciling discrepancies in some of the districts bordering on the Ganges, owing to both 
surveyors having omitted the opposite bank of the river. ... As a general rule...the river 
should be included in the operations of the party which last approached? [ 245, 252, 296]. 

{to Davey on the Dacca survey J—You have omitted to shew both banks of such 
important rivers as the Booree Gunga, Dullasery, Sukhya, and the Jamuna, which is of the 
highest importance. ... The five maps will be returned to you...in order to have this import- 
ant addition made to thera, and until this is done they cannot be sent to the press to ps 
lithographed*. 

Where a boundary was in dispute it was the surveyor’ s duty to survey both 
lines under dispute, especially when both are shewn in the thakbust map. 

The decision of the Deputy Collector deputed to adjust disputes is not final. His orders are 
appealable to the Superintendent and Commissioner, and, under the law, the period of appeal 
to the Commissioner is three months. ... No circumstance...can justify a surveyor in adopting 
his own boundaries. He might, if he : saw fit, return the thakbust for correction, but he was 
not at liberty to assume his own boundaries { 247 f. 


In his General Report for season 1854-55, Thuillier gives a summary of the 
surveys carried out under his control, 
or since the season 1846/7, about which time the Sensu of operations was made after the 
suspension...in 1842. In the season of 1846/47 the cis- and trans-Sutlej States operations were 
opened out. The Punjab proper followed them in succession, and in the succeeding season a 
revival of the Revenue Survey was undertaken in Ajmer & Mairwharra, subsequently in Robil- 
cund, and latterly in the Saugor & Nerbudda Territories of the N.w.P. ... 

In the nine last regular seasons we have...as the results of the combined efforts of the 13 
different parties...a grand area of 31,12,271 square miles effected at a cost of rupees 26,18,070, 
or at an average rate per square mile of Rs. 23-5-1. Bengal, 5 surveys, 46,810 square miles— 
N.Ww.P., 4 surveys, .15,189 sq. miles...... Punjab, 4 surveys, 50,272 sq. miles [ rv, 209, 234 J. 

The extraordinary cheapness of some of the old x.w.». surveys, produced by the lament- 
able haste with which the ground was got over, ... from the effects of which the public service 
is now suffering, of course influenced the average [ rv, 218]. ... For the money now expended 
we have...full and faithful maps...available for all purposes. ... 

'The boundary of every village has been...defined and mapped on the scale of 20 chains 
to the inch, with the exception of the...independent States in the cis-Sutlej Territory, ... and 
the sterile tract of waste forming the southern portions of the doabs in the Punjab proper, called 
the barh, where a...delineation on the one-inch scale only was permitted. 

In Behar and Bengal where the perpetual settlement exists, the object...is merely to 
obtain a correct record of the area and positions of every Estate on the rent roll, ... No new 
settlement is in progress or contemplated. ... The minuteness of the division of property in 
the Lower Provinces, however, is extreme ; therefore the village survey is imperative. ... 

The village boundaries and geographical features only are thus laid down by the professional 
establishments, ... the smaller Estates...by the civil department. ... Prior to 1850 the duty of 
the professional surveyor embraced all the measurements of internal estates...by...the khusrah. 
.. The field by field detail measurement was in 1850 abolished...in favour of a system...by 
which the exterior sides only of all the small interspersed estates...are now laid down. ... The 
whole of the internal Estates...are protracted...on a scale of...16 inches to tbe mile [ 295 J. 
Thuillier did not like this change because of the divided responsibility it entailed. 


‘ sod 
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A valuable review of the revenue surveys was made by Colonel Dickens in 1864. 
After telling of the hasty work in the North-Western Provinces he notes that e 
the survey of Hooghly and Midnapore are defective in demarcation of boundaries...from imper- 
fect professional work, and some of the older revenue surveys are, like those of the N.w.F. 
defective in topographical detail. In all the latest revenue surveys in Bengal the eileen 
work is excellent. ....... : 

. The professional 4- inch. village maps of all recent surveys are good and are constantly 
being improved. The village khasrah plans on the large scale of 16 inches to a mile produced 
under the civil officers are wanting in the rigorous accuracy of the professional survey [294]. ... 

The weak point of this Bengal system...of 1850 was that all interior measurements by the 
&mins were left unchecked by professional agency. ... This fault was avoided in the Punjab 
where the professional.. surveyor was required to apply every RR test to the khasrah 
under their supervision [ 303 J'. ME. 
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us | M . . Connection witH G.T.S. 


Though some of the weston surveys had peca connected to stations of the 
Great Arc and the Budhon Series?, the earlier revenue surveys had preceded the 
Great Trigonometrical Survey, and their maps had no geographical control. Those 
of the later surveys of the North-Western Provinces were practically devoid of 
topographical detail, but at the instance of the Board of Revenue they were litho- 
graphed at Allahabad just as they stood, and here, writes Dickens “the Great 
Trigonometrical Survey...stands as & skeleton without a body, no topography 
having been based upon it". As data from the meridional series became available, 
in Bihar and the Lower Provinces, special editions of the }-inch district maps were 
compiled in the office of the Deputy Surveyor General after connection by such 
points as could be identified, and these were then sent to London for incorporation 
into the Indian Atlas. Such connection could not, however, be really satisfatory 
so long as triangulation followed the detail survey [ rv, 288-90 ; v, 282 ]. 

Waugh took up this question of “intimate union between the Great Trigono- 
metrical operations and the Revenue Survey” as soon as Wroughton took over as 
Deputy Surveyor General in 1844 [ 312-3 ]. They agreed that where the revenue 
survey preceded triangulation the surveyor should establish recognizable marks ;. 

We concur in considering the triple junction boundary points ( tokas ) of pergunnahs as the 
proper stations of union because these points, being common to three boundaries, will enable 
the junction to be effected with the smallest number of stations, and therefore at the least 
possible expense and most accuracy. These points should be marked...by small masonry plat- 
forms...covered with a mound of earth...to protect them...from mischievous violation. ... The 
expense should be defrayed by the villages. ... A description of their localities.. should be 
recorded...with an illustrating plan [ 262, 296 }. 

The revenue surveyors were to record the co- ordinates of these frijanchons ind 
other prominent, point just as Wroughton had done on his own district surveys 
[1v, 228, 233, 289-90 }. This would facilitate recompilation from original materials, 

instead of being dependent...on the unsatisfactory processes of copying, enlarging, or educ: 
ing former maps. ... All maps are liable to deterioration in the course of time from the expan- 
sion and contraction of the paper, and the crumpling, rolling, and folding thereof, and as all 
such discrepancies are perpetuated, and indeed augmented, in the process of copying, ... the 
value of such maps must be continually depreciating unless we have the means of resorting to 
numerical data for their...reconstruction’. 

' Whilst the revenue surveyors were ordered to erect these pillars aud. to supply 
copies of their maps to the triangulators [ 253 ]*, officers of the Great Trigono- 
-metrical Survey were instructed to run frequent. secondary and minor branches; for 
"Stations of the principal triangles very rarely coincide with known points of i any. 
prior survey and it is therefore to the secondary points that we must chiefly look 
for the means of verifying and connecting the labours of former surveyors" [ a JR 


;1Dickéna ( 18-24 ). eg. Muttra [ 7v, 233]. *DDn. 491 (33-5 ), SG. to DIG., 15444. ! 4 DDa. 
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-< Responsibility Yor proper connection was laid upon the party last to visit the 
ground, -[ 294 ] but the lapse of two or three seasons often made it difficult to identify 
a tri-junotion, and triangulation stations were sometimes swallowed up bya a swollen 
river. : In 1845 “Logan séft in the coordinates: of four secondary stationg^ "7": ‘7%. 
which’ will afford’the means of connecting the revenue survey.. with the ianei: d 
regret that owing to the difficulty of identifying the...stations at the triple junctions of per- 
gunnshs, it was found impracticable to form'& more perfect connection. ..: Instead of the 
usual slight marks which are generally made, ... a more permanent. one should. be left at a fow 
of the stations, or what would probably answer better, & list of the temples n or other permanent 
ana easily recognized objecte...should be furnished tome. 

." Two of the sub-assistants...were employed for a ‘month last year, and even with the assis- 
eer a tindail sent by Captain Sherwill...only four of them could be sufficiently identified’. 

Wroughton had difficulty with 2 ; i i 
the surveys conducted under the North-Western Board. No attempt was made to effect a 
satisfactory junction with...the Trigonometrical Survey. In some cases a partial union was 
effected, but for the most part it has been neglected. .... I am...recompiling the...district maps 
on the best data obtainable, that they may be eventually lithographed [ 312-3 ]. 

He had no difficulty-however with his own surveys of Etāwah and du n [ IV, 

222,228 ] which had been based on the Trigonometrica] Survey points,.. 
and have otherwise been compiled topographically with every care and attention. .. DOW ith a a 
view of their being eventually united on the trigonometrical survey, ... the latitudes and 
longitudes of several points of.the latter EAT have been identified with similar pointe 
fixed by the Revenue Survey”. dy RRR : 

. Pemberton was directed to employ a Special detachment for connecting up the 
towers of the Calcutta Meridional, series which had been built after the close of the 
Purnea survey ; 

, Avery simple survey of the pes pital features round bach. tow er separately is necessary 
Every village site in the neighbourhood of each tower must be laid down, and each site connected 
with the tower by angular and linear measurements, and...with each otber. A list of the name 
of places wanted round each tower is annexed. :. Each tower will therefore Torin a starting 
point for...a sort of route survey round, through, or up to each village site?. 

‘Satisfactory connection was particularly difficult when ^- 
the 'G.1.s. -operations follow the revenue survey. ... All or nearly all, the nearest villages on 
opposite sides of the station should be laid-down by some means, otherwise it is very pro- 
bable that the positions of the tower stations...will not agree with the sites of the villages on 
the...maps, more especially when the villages are close upon one another. ... 

' L''The districts of Pooree, Cuttack, and Balasore, surveyed from 1837 to 42, remain yet 
unconnected with the trigonometrical survey...in consequence of the only secondary points... 
laid down by the Coast Series being hill marks, trees, and rocks, objects which are not noted 
on revenue maps. For the past ten years I have used every possible means to induce the 
officers conducting the Coast Series to return me the one-inch maps of the Revenue Survey... 
with the positions of their stations shewn thereon, but...without success. It is easier for the 
officers conducting:..triangles across a district, map in hand, to shew the positions of his own 
towers or stations than it is for this office to insert them from mere linear values ( 23 ]*. 

. The programme of the Punjab triangulation parties was frequently adjusted 
to help the revenue surveyors [ 37, 50, 52, 210 ], and Logan was specially directed 
to cause a minor series to be run as far as Lahore and thence across the doab,,... whereby the 
positions of numerous geographical points...will be established in the upper part of the Baree 
doab. .. For the Rechna doab the triangulation down the Ravi will also furnish points at 
moderate intervals apart along the eastern boundary, while the party working along the 
mountains towards Peshawar will be able to lay down numerous other stations...including the 
towns of Sialkote and Wazirabad. By next season I hope to send a triangulation party down 
the Chenab...and to connect at Shadhara and Lahore [ 118 J*. 

_ : [These operations ] will be of no value if the marks cannot be found by the Revenue 
Surveyors. Permanence can only be secured by masonry marks. ... If they are built after 
the observations the mason employed must be taught to conform explicitly to the station mark ... 
In all cases marks should be made on the ground to attract the eye. The revenue survey use 
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trenches forming a cross which are said to be visible for two years, and they cover the station 
piers with charcoal and a mound [ 260 J!. . P 
‘For minor triangulation, writes the Surveyor General, 

a marking party follows along each bank erecting small masonry blocks at the Station of 
observation. These blocks are cylinders 3 feet in diameter and 2 feet thick, whereof 1 foot is 
foundation. ae If you, can have them constructed for Rs. 2 each it would be not desirable to 
leave any station unmarked,, except those...liable to be covered by the river. ... Such stations 
should...be not less than 3 in number, forming a triangle, so that if one be lost there may 
remain two others to ‘define a distance and ‘azimuth?  . 
‘ Tennant found the 1-inoh pargana maps most ieni on the Gurhagarh Series ; 
They are deficient in topographical details, but from their geometrical accuracy gave gent 
facilities in enquiring after sites of stations, ...and the practice of inserting villages...with 
some regard to their size was most useful in guiding me in procuring supplies. My early stations 
were plotted on them by interpolation from the neighbouring recognizable. ii Towards 
the end I adopted the plan of connecting a trijunction mark...near the station. ... The additional 
labour is trifling, and the certainty with which the stations oan be placed, ... and the revenue 
survey data incorporated, without...secondary stations...will recommend this practice?. 


© TRAVERSE CONTROL 

The system of traverse surveying in circuits by theodolite and chain had been 
followed by Barnard in his survey of the Madras jagir between 1768-72 [ 1 : 142 ]. 
After the start of thesurveys of the Upper Provinces under Hodgson in 1822 regular 
closing and proving was laid down by order [m, 148 * and closely followed: 
later in Bengal surveys [ m, 159-63 ; Iv, 208-9 ; pl. 12 ]. 

Up to his appointment as Surveyor General at the end of 1843, Waugh had no 
contact with revenue surveys or their problems, and within a month he was called 
to give professional instructions for the revenue survey of Kaithal [268-9]. He 
replied with a long note on the first principles of traverse survey based on triangu- 
lation, drawn in part from Herbert's pamphlet of 1830 and from instructions issued 
by Bedford in 1834 [1v, 205 n.6, 213, 232 ]. Brown thought many of his sugges- 
tions impracticable and considered that the N.w.P. surveys were SBIBOIBDPIY engcked 
by the frequency with which adjacent circuits were connected up’... 

The following year Wroughton. sent to Ouchterlony for his survey in the Nilgiri 
Hills a very clear and detailed description of a traverse survey over hilly ground. 
In addition to theodolite and chain he recommended that the surveyor should work 
with a cross-staff and offset rods for picking up detail to right and left similar to 
those used by the Bombay surveyors [1v, 237-8 ]. In describing the break-down 
of the traverse into rectangular co-ordinates he quotes Charles Hutton [1: 248 ], 
who observed.''that this mode of surveying large tracts of land...was made use of 
by Mr. Norwood so far back as 1635"5,. He further notes that in Bengal the 
surveyors worked from "either Boileau's or Egerton's Traverse Tae [v 232], 
and that other technical details may be found ; .. , 
in any work that treats upon traverse sailing, or close topographical mensuration. Jt is fully 
explained in Adams’ Geometrical Essays, but more particular in an American work ealed 

“Theory and Practice of Surveying" by Robert Gibson [ rv, xvii, 232 n.5 J’. 

Secondary triangles based, if possible, on primary triangulation of the Great Trigono- 
metrical Survey, are first established, and a circuit survey by traverse is effected of every 
sub-division or pergunnah. ... The true position of the village is determined by...the angles 
subtended from it to three points of the surrounding secondary triangles. ... "The theorem 
of the Three Points"..is explained in Adams’ Geometrical Problems under the head of 
“Curious and useful Trigonometrical Essays [289]' 8. 
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To keep close control of the work of his Bengal parties Thuillier required regular 
reports on circuit closing errors. In 1855 he introduced the system of main circuits 
which greatly simplified computations and mapping [ 305-6 J. ' 

Each main circuit may contain from 50 to 100 or 200 square miles, and many traverse village 
circuits...congregated together as may be convenient, ... so that the shape-of the circuit may 
be as compact and symmetrical as possible without any reference to the sinuosities of either 
pergunnahs or estates whereby the angular observations and linear measurements will be 
reduced and the traverse proof rendered more certain. 

Only after each main circuit had been closed and proved were tis sinuosities and 
fragments of boundaries to be surveyed by interior traverse circuits [ 251 J’. 


Às each survey laid out its own system of rectangular coordinates springing 
from its own origin and independent azimuth, discrepancies naturally appeared 
along the junctions. This was first brought to official notice in the Punjab by 
Shortrede, and Thuillier consulted the Survevor Genera! ; 

Major Shortrede follows the practice of correcting his engular work for the convergency 
of meridians. ... By observing for azimuth at intervals of 10 to 13 miles, and allowing for 
convergency according to the distance from origin, he gets a check on all the intermediate 
angles, thus providing against accumulation of error. ... I have hitherto been apprehensive as 
to adopting & uniform system of allowing for convergency because it is not all surveyors who 
readily understand the subject which is one of some difficulty. ... I would solicit your advice’. 

The subject was again brought forward by Anderson from the Sind-Sagar doab, 
and it was ruled by the Surveyor General that . 
each revenue survey should be of moderate extent, especially in longitude. Each should have 
its own independent first meridian...near the centre of each survey. ... Each survey should be 
projected on the principle of parallel meridians, but the true observed meridian should also be 
drawn on the map at every point where meridian observations were taken. This will facilitate 
comparison of boundaries and geographical compilation’, 


INSTRUMENTS [ 1v, 148-50] 


The Surveyor General was impressed by the enormous demand made by revenue 
surveyors for supply and repair of instruments; - 

The work which a theodolite goes through in revenue survey is very severe; ... they are 
no doubt, frequently used without due care[ rv, 148-9 ]. Every instrument requires periodical 
cleaning and adjustment. ... The limb should not be dusted except with a fine camel’s hair 
brush. Once a year in the rains the silver graduated limbs should be gently washed with 
soap and water, and then cleaned with a piece of old silk, some fine olive oil, and a little 
lamp-black. ... The best oil for the axis is goose or duck oil [ 1v, 54 ; v, 163]. ... 

The classes should be 12-inch, ... 7-inch, ...and 65-inch. ... I acknowledge a prejudice 
against any instrument smaller than 5-inch, ... mere playthings fit only for surveying a garden 
or compound. ... The officer-in-charge of a district survey ought to have a 12-inch theodolite 
for the main circuit and for determining the true meridian. ... If the telescope ranges to 40° of 
altitude it will command a view of circumpolar stars at their elongationin any part of India. ... 
The and 5-inch...should also be made by Simms, on Colonel Everest's pattern [ 1v, 144]. ... I 
-.advise you not to admit any of Robinson’s pattern. ... I know from experience how very 
inferior they are‘. 

Thuillier, on the other band, preferred sextants for observing the azimuth, and 
thought a 12-inch theodolite far too cumbersome; ‘‘Portability is absolutely 
essential in operations which have to drag their weary length.. in the densest jungle, 
and where each line is obliged to be cut through®” [ 131 }. 

In support of his indent of 1853 he wrote that the demand for 
theodolites, ...must continue heavy as long as so many regular survey parties are employed in 
the Punjab, in the North-Western Provinces, in Bengal, in Arracan, in Pegu, and in the Straits 
[ 349 ], tosay nothing of the wants of other branches of the public service. ... Since...1850 only 
13 theodolites...have been received from England, ...and 6 more are expected. .. whilst 
indents have been passed for twice that number [ 165-6]. : 
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Stock for 10 field parties numbered 168, made up of seventy 4 and 4}-inch—forty- 
nine 5 and 5}-inch—thirty-nine 6 and 7-inch—ten from 8 to 12-inch. Of these 
113 were made by Troughton & Simms, 10 by Barrow, 1 by Robinson, 6 by Gilbert, 
and 2 by Cary!. By 1856 another consignment of 57 five to seven-inch theodolites 
had-arrived but, : er 
since there are no less than 14 large parties in the revenue branch alone, ... each party employing 
from 20 to 30 theodolites, the number now received will not go very far, since a large propor- 
tion...now in use urgently require to beexchanged. ... Heavy requisitions are...coming in from 
the Department of Publio Works. ... The supply...of patched-up instruments of old construction, 
and by obsolete makers, finds, as might be expected, no favour in the present day? [ 164 ]. 

Chains had constantly to be replaced and, writes Sherwill, 
The fifty chains with the party were purchased in 1839 and have been constantly in use, 
having been used to survey Benares, Hamirpore, Bandah, Behar, Shahabad, and Monghyr. 
Twenty of the 50 have been broken up to repair the continual breakages and to complete and 
lengthen the remaining 30. A great increase of khusreh work in Monghyr, and the necessity 
of longer chains from the great length of the local luggee is the cause of the indent 
[ Iv, 208 ; v, 302 )*. ` 

Tickell repeated the demand two years later, explaining that the local unit was 
a chain of 90 feet and that “the ameens will be much perplezed by the introduc- 
tion of a shorter one”. Pemberton found that he could get chains made up locally 
at Rs. 5 each “but perhaps the materials may not be as good as supplied at the 
Mathematical Instrument Maker's"'. It was only recently that chains had replaced 
“common ropes for khasrah measurements, a change which cannot fail to produce a 
better comparison between the...two separate operations". 

Amongst other articles supplied from the workshops or by local purchase were 

Brass plates perforated so that the projection of a rectangular grid could be pricked through. 
Rs. 3 or 4—Standard steel bars, one pair for each camp running main circuits—'' Bengalee 
Compasses” ; Rs. 14 each’. 


DEMARCATION OF BOUNDARIES 


In Bengal it was provided by law that boundaries of estates and villages should 
be demarcated at the expense of owners and villagers ; 

The demarcation...is of villages, not of fields. A village consisting of several fields and 
constituting one mehal or estate has its boundaries decided and marked off, and is separately 
assessed. ... The Revenue Officer marks off at the expense of the parties the boundary he has 
fixed...before the survey, in order to admit of the uninterrupted progress of the survey. ... The 
village proprietors...are well aware...of the importance of having them well marked*. . 

It frequently occurred that through lack of sufficient planning in advance the 
boundaries were neither settled nor demarcated in time for the survey to commence, 
but even when endowed with magisterial powers the Surveyor had no authority 
to decide himself on the boundary to be surveyed [ Iv, 179; V, 247, 294 ] ; 

Wherever & Surveyor has attempted to lay down boundaries for himself, loss &nd em- 
barrassment have been the result. How little to be trusted Captain Mathison's boundaries 
are in Midnapore has been shewn by the partial revision...in 1845 [246]. ... In Hooghly Mr. 
Wilson's inability to follow the maps of the revenue parties determined him on taking a 
similar course, and led to his own dismissal and to the condemnation of his survey [ 247-8, 
304). If the civil duty of laying down their own boundaries is to be made over to the 
Surveyors and their assistants, it should be after their passing tbe examination in revenue 
law...and...by serving for & year or two in a Collector's office [ 170, 398 J’. 

There were many complaints of the slovenly way in which the thakbast, or 
hadbast, description and sketch of the boundary was prepared, and of its disagreement 
with marks on the ground, involving infinite delays. Smyth reports from the 
24-Parganas that he was “treading as it were on the heels of the Deputy Collectors 
and in consequence make no progress myself”? [ 248 J. 
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The rearrangement of duties in 1850 gave the civil staff definite instructions for 
the preparation of thakbast papers and sketches based on careful measurements’, so 
that the surveyor might follow the measurements shewn in the misl [ rv, 205 ; v ,248 ]. 

‘The old plan was...to mark out the ‘boundaries...upon the ground and to make an eye 
sketch of them. As nocare was taken to make this demarcation.. immediately precede the 
survey, the Surveyor when he came to the ground & year or more afterwards found marks 
removed, ... and the eye-sketch and written desctiption...so ill done as to leave him at a loss. 
... Somotimes...be took wrong boundaries, and...the fact might long remain unknown?®, 

Though Thuillier did not like all the changes introduced in 1850 { 294 }, he 
agreed that “the thakbust operations...have been placed on a sound and efficient 
footing, and that nothing but direct neglect.. :can endanger the proper working of 
the system". The Surveyor was now to be "independent of field marks, or—when 
they are obliterated—...by the help of the thakbust missil and map will be able to 
follow the same identical boundary, and Jay it down professionally on his map’. 


' FIELD SURVEY OR khasrah 


 Kosbunts of the detailed Khasrah, Or field measurement made by idiom measurers 
or amins, have already been given [1v, 205 J. This khasrah was the basis of the 
revenue settlement, and with the rough sketch, or shujrah, was sufficient for the 
assessment of revenues, though not sufficiently precise for the village area and map. 
Whilst, however, it fell under the management of the professional! surveyor it was 
natural that he should strive to improve the accuracy so that the field measure- 
ments should conform with his professional survey, and at the same timé provide 
topographical detail for mapping purposes. 

In Bengal and Bihàr where large areas fell under the permanent settlement it 
was only necessary to carry this field survey in areas where the estates were small 
and much broken up, with intricate boundaries [ rv, 180 ; v, 244-5 J. 

First-class work could hardly be expected from amins engaged on a temporary 
basis on wages but slightly higher than those paid to unskilled labourers ; 

The greater portion of the villages [ writes Smyth ]...wil) have to be remessured. Those 
that do stand the test at present are only just within the percentage allowed. There appears 
to have been great carelessness also on the part of the &umeens in keeping the fieldbooks. 
None of them are perfect, the zemindar's names, talooks, etc., being omitted, and but few 
bear tbe signatures of the several malikans [ proprietors ]. These individuals appear to have 
an extreme objection to attaching their signatures to any office document, and I have no doubt 
their reason for not signing fieldbooks is their knowledge of the careless and indifferent manner 
in which the khusrah measurements were carried out*. 

Smyth’s amins worked on a contract rate which in 1849 he raised to Rs. 4 per 
100 acres [ rv, 199 ; v,302]. Their work was only accepted if their areas measured 
up to within 5% of the professional survey [ 293 ]. 

Thuillier considered the transfer of the khasrah to the Civil Superintendents in 
1850 an unwelcome and retrograde step; 

Rough field measurement...was executed by expert native ameens who had acquired 
wonderful accuracy of eye, ... the measurement of the fields being conducted according to the 
comprehension of the landowners with a simple rope or rod only. ... With...checks...the Surveyor 
was enabled to produce results which tallied within 5 per cent of the professional area’, ... 

In Lower Bengal, where the intricacy and number of estates is great, ... and where inter. 
laced and detached parcels of the same Estate lie in all directions in the utmost confusion... 
the abolition of the field measurement was, according to my humble judgement, a most fatal 
error, and my most strenuous objections were recorded at the time. ... 

For...ascertaining the true areas of these minor estates the external demarcation system 
has proved a lamentable failure, because tbe error involved by such a multiplicity of measure- 
ments and observations in the interior of a single village with rude instruments and rude native’ 
hands, untaught by professional or competent persons, is out of all proportion. 
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Parcels of different Estates are found in hundreds and even in thousands scattered all over 
a village. ... It has been the practice of the civil department to deduct the incorrect areas from 
the true and absolutely correct area of the whole village, and the whole of the residuary village 
estate obtained by such means must be wrong!. 

In 1855 Smyth was granted the office of Civil Superintendent of Survey in 
addition to his duties as professional surveyor, thus giving him control of the Deputy 
Collectors responsible for boundary settlement, and also of the detailed survey [ 243, 
250-1]. Hehad complained that the frequent changes of the civil Superintendents, 
five times in as many yeara, has had a most baneful effect on the progress. ... It requires 
an officer to be & certain time in the office before he can make himself acquainted with its 
duties and the wants of the Surveyor, and this has no sooner been effected...than & change has 
been made, and & successor appointed who has to learn everything de novo, and perhaps has 
different: ideas and methods of carrying on business to his predecessor [ 248 ]*. 

He was able to get far better outputs and to effect considerable economy, but 
the double duties were admittedly too much for one man, and the experiment was 
not continued after his retirement, though this combination of duties was indeed 
the normal practice on the Bombay surveys [ Iv, 239 ; V, 275-6 ]. Smyth writes ; 

The surveyor is enabled to regulate the demarcations so as to dovetail them into his own 
professional operations. ... He can determine exactly where to send his ameens to prepare 
..for ensuing seasons. He can check their work in the field at the time of survey ; he can... 
improve them in the method of working ; he has all under his eye, and can regulate the pro- 
fessional and civil portions of his establishment so as to prevent...delay to either. .. 

- The last few years, ... the chief cause of delay to the professional survey...has been the 
want of a sufficient tract...demarcated ahead, and...the Surveyor is delayed in consequence of 
disputed boundaries, or want of thaks in the field, or want of the thakbusts themselves. ... 

The disadvantages are chiefly that the duties are too much for one hand, and the time and 
attention of the Surveyor is taken away from his own legitimate duties?. 

In the Punjab there was closer cooperation between the Surveyor and the 
Settlement Officer ; khasrah surveys were essential for settlement purposes and 
every effort was made to make them as reliable as possible. They were carried out 
under the Settlement Officers by village patwaris who had been first trained by the 
professional surveyors. The following account is given by the Settlement Officer 
of the field survey in the Kangra hills which were triangulated by Blagrave’s 
assistants who fixed the positions of villages and patches of cultivation scattered over 
the hillsides [271 ]. The district was divided into circuits, each under a patwari ; ' 

To each circuit were also allotted two men expert at measurements, and each man was 
provided with a rod of bamboo of...9 cubits, or 4} yards. This bamboo is technically called. 

a “kan”. ... The local square measure is a koomso of about 3,600 yards. . 

The kanbans were usually taken from other pergunnahs. The rate of sediuneratidn WAS... 
6 annas for every 100 gumaos, ... half of which was withheld till their work had been tested 
and approved. The people of the village paid all the charges. ... 

The kan can be used without bandles, and is then wielded by one man only, who walks at 
a steady...pace to the limits of the field, swinging the kan out before him. In some places the 
country was so rugged that the kan could not be used. Three double steps, the stap taken by 
the right foot only being counted, were assumed as the equivalent of a kan. 

The preparation of an accurate return of all the cultivated and culturable lands + was left 
to the patwaries and lambardars. I experienced no inconvenience from the absence of a regular 
register. ... When engaged in...attesting the measurements neither the tehseeldar nor myself 
was ever at a loss to trace in the rude slips of the patwari the identical fields and holdings. ... 

The patwari has his writing materials and stands at the corner of the field. The owner 
runs to point out the limits of his holding. One measurer is employed to ascertain the length,, 
and the other the breadth. ... If the field is of irregular figure the Jength and breadth are 
measured at two or threo different places, and the average result recorded. ... The calculation 
is speedily made, and the entire contents of the field are entered in the registery. ... The patwari 
fills up the other heads of the registery from his own observations. ... 3 

In adopting a system...which is one of the hereditary institutions of the people we provide 
a most efficient check upon the proceedings. ... The measurers and putwarees are followed by 
& hundred eyes, and every man looks not only to the careful measurement of his own fields, 
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but...to see that his neighbours are not unduly favoured. ... He will not fail to remember the 
kans of width and breadth. ... To supersede the local standard by a new and foreign system 
is not more reasonable than to compute the area of Stowe Park in beegas and biswaa!. 

In the plains of the Bari dodb the patwaris were trained to BUFVOY the vilage 
boundary, as hadbast, with a small planetable described as an : 
18-inch square board. To this...is fixed a *quiblanumsh', a rough compass used by the Mahome- 
dans to denote the West?, and chiefly brought from Kashmere, ... procurable in any quantity 
in the bazar at Umritsur at one rupee each. ... The outer edge of the board is divided into 
ten-degree sections. ` The iron sight-rule has perpendicular sights at either end, and is graduated 
in a scale of kadams [ paces]. The cost of these...is Rs. 1-12. 

The triple-junction points are now fixed by measurement trots each Sings all round the 
mouza and...equal distribution of any error becomes easy and certain. ... The village thakbust 
map...is required for constant reference, and is placed in the hand of the European assistant 

‘who undertakes the professional survey. ... The putwaree obtains a plot of the bonader 
completed on the ground, which proves itself, or demonstrates any error?. 

The same apparatus is used for the interior, or field, survey. .. . The average fate 
of progress in this field survey was about 50 goomaos & day. This syelerm: as matured by 
Messrs. Davies and Blyth, ...is by no means original, as...reference to the Manual of Survey 
will have shewn. The merit of originating this schemes is chiefly due to Capt. Thuillier*. 

Under Thuillier's guidance there was steady improvement in both professional 
and khasrah survey, but the resulting topographical maps left much to be desired, 
and the manner in which the khasrah survey was carried out without professional 
control was severely criticised by an experienced Settlement Officer [7]. Markham 
is particularly severe on the Punjab system ; ' 

The first khasrah survey of the Punjab proved a failure. It was made by planetable to 
which native-made compasses were attached, which were in the last degree uncertain and 
confounding. ... In 1856 it was reported that all the work done in this way was" pU duds 
less. ... Since.. "1863 a great advance is s poported to have been waden 


Uxrrs or MEASURE 


In 1824 it was ruled that the revenue surveyors of the Upper Provinces should 
use the English acre of 10 square chains, 4,840 square yards, or the Bengal bigha 
of 1,600 [ m, 164). In actual practice this was not so easy, for the amīns would 
only work with the local measure to which they were accustomed [ 299 ]. 

Whilst the bigha was one square jarib, and the jarib measured 80 haths, or cubits, 
the length of the hath varied from district to district, and even from one pargana 
to another. The measuring rod, nal, lutiah, or laggi, or the rope, rassi, varied again 
and might be 5 haths in one part of a district and 5} in another [ 1v, 208]. Wyatt 
found that the laggi in general use in Sàran District was 7} haths, that in Hajipur 
pargana in Tirhut was 6 haths and of different length again in other parganas ; 

The length of the luttah or luggee in haths, and the Jength of the russee or beegah side in 
feet and inches are always marked on the face or heading of every khasrah missil. ... Iron 
chains, and not ropes, are used on this survey for the khasrah measurement. ... The chain is 
made equal to one fourth of the russee, or beegah side, and divided into luggees, or 20th parts 
of a beegah side. Four of these chains being equal to one russee, the field measurement is 
expeditiously carried on, and clearly understood by the contract ameens, as well as by tbe land- 
holders and the village community. 

The chains are certainly injured by increasing and decreasing their lengths to suit the 
different luggees in use, but this is unavoidable®. 

Sherwill reports that in Monghyr there were five different sizes of bigha, so that 
contracts with amins had to be made out by acre and not by bigha. Two rupees 
for 100 acres, free of all charge for paper, etc., was a remunerative contract rate. 
In Shahabad the bigha had been 3,025 square ’ yards whilst in Monghyr it varied 
between 3, 025 and 4,900. 
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In Purnea District there were no less than 39 different measuring rods. On every 
village plan the length of the local guz was entered in English units. 

' In 1850 the Board of Revenue ordered that the Bengal bigha should be adopted ; 

. The Bengal beegah of 14,400 square feet is...known so generally that...all classes under- 
stand the extent of land which it is intended to represent.: When a beegah was made equivalent 
to an acre in Cuttack the state of things was very different. A beegah in that province was 
anything between 15,000 and 60,000 square feet, and no two villages had a common standard. ... 
The Bengal beegah...is for all practical calculations one third of an acre. Three beegah are less 
than one acre by only 360 square feet’. — 


FiELD TEsTS 


The testing of field work on the ground has always been an important routine 
on revenue surveys where so much depends on the work of low-paid men [ rr, 181-2 ; 
IU, 148 ; rv, 448, sv. partal ]. Smyth records that 
in my predecessor's time aumeens were sent out to measure villages and were never heard of 
again until they brought in their measurement papers...and, from being their own masters 
and uncontrolled from the time the Hooghly survey commenced in 1843-44 up to 1846-7, 
when I took charge, have ever since been, with few exceptions, uncontrollable. My first step 
was to call for monthly returns through the purtal! aumeens, ... and to require the aumeen 
on the completion of his measurement to transmit his fieldbook. .. 

It is a common practice...for aumeens to come to the office, and on giving in the required 
security, to receive a village for measurement and, finding it is not one suited to their ideas, 
either from the locality or otherwise a difficult village to measure, they return the documents... 
by dak, and leave for their own homes. Other aumeens will not take this village, ... knowing 
that another individual has thus returned it. ... 

The assistants are directed...to survey and partaul one in every 20 villages surveyed, and 
whenever I travel...I always make a survey by perambulator and bearings on my tour. 

Partalling topographical work is most necessary...but there is no duty more objectionable. . 
There is still on these surveys the desire in every assistant to give a greater area, and more 
villages, than his neighbours, which is worthy of commendstion, and anything...that interferes 
with this, such as taking a native surveyor off his work to purtal other...work, ... is looked 
upon as so much area...lost to the assistant. 

The best purtal is & series of lines taken across a n in different directions, and... 
plotted on the chudder maps [ 305 J. ... With a perambulator he might with ease ride 4 and 
5 miles early in the morning twice a week. ... Each assistant runs a perambulator line from 
30 to'40 miles every month, ... not confining himself to...one village only. ... He will keep a 
fieldbook of his partal, which will contain the different items crossed by the perambulator, 
intersections and such objecta as may come within 8 or 10 chains of each side of his line. ... 
200 miles of partal have been executed and though...shewing...that a check does exist, still it 
interferes very much with the general progress of the work. 

I propose this season, instead of making each assistant partal his own work, to have & partal 
party independent of the general work, whose duty it will be to make a continuous partal 
through the work of the season. . 


FaAvrLTY Work 


‘It would be difficult to conceive of a more tedious and exhausting occupation 
than that of a revenue surveyor working through the hot and water-logged plains 
of Bengal, running endless traverse lines—juggling with uninteresting figures— 
watching over the labours of a large staff of low-paid measurers—striving to com- 
plete several thousand acres during the hottest months of the year before the burst 
of the full fury of the monsoon—and no retreat to the hills. Work could not all 
prove correct and exact. We find three notable failures. 

` In Midnapore District Mathison prided himself on the accuracy of his traverses. 
When discrepancies were found along his junction with Fitzpatrick’s survey the 
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resurvey showed that the Balasore work was full of mistakes. The young assistant 
responsible gave excellent reasons why the boundaries traversed differed so widely 
from those laid down by the civil authorities. In many cases the discrepancy did 
not involve more than about 5 acres...but “there are others of a very different 
nature which shew a striking difference, and which materially affect the area’ 
There were disagreements in the names and numbers of the ‘‘chaks”’, or village plots, 
generally due to insufficient marks on the ground. One village that originally had 
only 12 recognizable marks, had since been marked by more than 150. In many 
cases the local people themselves were uncertain of their exact boundaries [1v, 191 ; 
v, 246-7 ]. 

Ivey complained that he had been obliged to employ “new hands drawing only 
Rs. 7 a month, and just promoted...from the list of khalasis” for the actual measure- 
ment. His officer-in-charge, Fitzpatrick, continually pressed for speed. ‘‘That 
there are instances of...neglect on the part of the native surveyors I will not deny, 
but then the assistants themselves had always their full work with the village 
calculations”. When a defaulter was reported little notice was taken, “the sur- 
veyors became saucy to me, and in turn complained of my severity "'!, 

Other discrepancies were found right through the Midnapore survey, and John 
Swiney who was employed on a partial resurvey for three seasons reported that 
the inequalities in the areas as recorded by the professional survey and khusrah have arisen 
sometimes from the incorrectness of one of the measurements only, but more commonly from 
both, in addition to which the false method...used...for reducing local beegahs into acres has 
greatly exaggerated the...error. ... : 

The discrepancies...may be classified under five heads ; 

.First, when the khusrah is...wrong in the actual measure by the auimeen; e.g., ... 363 
beegahs instead of the true 256. : 

Second, where the aumeen has neglected to include...lands appertaining to the village. ... 

Third, where the Surveyor has adopted an incorrect boundary. 

Fourth, where the aumeen has included in one chitta two or more villages Unger ene de- 
nomination...and the Surveyor has measured the same singly. 

Fifth, where the Surveyor has measured two or more villages as one, and the aumeen has 
measured the same separately. . 

In the professional survey...strict orders had existed that every boundary party must 
measure between 3 and 400 chains every day. ... He was induced for fear of punishment to 
hurry on the cbain work, paying little or no attention towards the offsets’. 

On this the Revenue Board commented that. 
the professional map, the khusrah, and Mr. Swiney's revised plans all differ, and the discrepancies 
do not merely concern incorrect boundaries, but...lands have been to a great extent wrongly 
allotted. ... Should any of these records be et any time applied to Revenue and Judicial pur- 
poses “something very like total confusion” will ensue?. 

Wilson's survey of Hooghly District was even more disastrous. Here again was 
a failure to make sure of the exact line of boundary to be surveyed, but there was 
also a sad lack of supervision, and this continued after moving to the 24-Parganas. 
The work of three field seasons had to be entirely rejected, the area in the 24. 
Parganas being resurveyed by Smyth who took over charge in June 1847 [ 247-8 ]. 
Examples of faulty work in Hooghly were the distribution of an angular error of 
4° 35' over a length of 7 miles of ‘“‘what ought to have been a main circuit", and 
Gunter's chains being found out of length by as much as one link in every chain. 

^ The disasters in Bhagalpur District during Sherwill's absence on furlough, 
1848-9, were due in part to the inexperience of the Civil Superintendent, but still 
more to that of the military officer in temporary charge of the survey, who was so 
much occupied with unfamiliar routine in office that he found no time to visit the 
field camps. A senior assistant in charge of computations covered up the faulty 
work of measurers and traversers by manipulating figures. "This was brought to 
light by O'Donel who held charge for a few weeks before Sherwill’s return, and 
found errors of 20 chains and 100 degrees in the computation of a traverse circuit. 


pie. 36/39 ( 44 ) ; from Ivey, 25-6-45. ? D Dn. 482 (133, 148 ), Swiney to DSG., 23-7 & 2-10-47. 
3 DDn. 562 ( 146 ), Rev. Bd. to Gort., 11-7-51. 
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The offending assistants were discharged and the two whole season's work had to be 
re-surveyed [254-5 ].' Sherwill attributed the trouble to “three primary causes”; 
` 1}. The want of an efficient Revenue Surveyor to guide the proceedings. 

2.' The utter worthlessness of the Persian thakbust misls [ rv, 205 ; V, 299-300 J. 

3. The insalubrity of the climate which has during the past season alone killed a great 
number of my efficient men!. SONDA. : 

Without an experienced and efficient officer in charge, no Revenue Survey party 
could possibly be successful. It was continually urged on Government that it 
was most important to have at least one young assistant surveyor under training, 
fit to take over charge of any party in an emergency. Close cooperation between. 
the Revenue officers and Surveyors was also essential. 


MaPs 


All village maps of the Bengal Presidency were plotted on scale of 4 inches to 
a mile, and from 1840 most of those of the Lower Provinces had been lithographed 
for distribution to officials and sale to the public [ 1v, 206, 209]. In 1847 the 
Deputy Surveyor General was supplying hand-drawn copies at the rate of Rs. 1/8 
for a village not exceeding 1,000 acres—or Rs. 2 if larger—copies being supplied in 
the first instance to the Revenue officers and to the Deputy Surveyor General bound 
up together by parganas. Many volumes of the fair copies of the North-Western 
Provinces and the Punjab between 1847 and 1856, have been preserved in excellent 
condition, and were transferred to the National Archives in 1955. Few of the 
village maps of the N.w.P. surveys 1823-42, have survived [1v, pl. 12]. Those 
distributed to Commissioners and Collectors were nearly all destroyed during 1857. 
Other copies sent down from Allahabad in 1843, reached Calcutta in a useless con- 
dition and were destroyed with official sanction [ 322-3, 483 ] ; 

All the village maps that were sent—eaten away by white ants—...in 23 beer chests in the 
most admirable state of confusion, have long since been committed to the flames, together with 
fieldbooks, calculations, etc. ... In the letter which preceded...it was stated that they were of 
no consequence. ... Many district maps are also missing. ... From one of these beer cheats... 
was withdrawn a large mass of pulpy paper, ... the box having received a wetting by having 
been placed in the lowest part of the steamer's hold?. 

Thuillier was however, able to report in 1859 that he had made 
great exertions...to supply those local officers who...stood in most need of the survey records: 
of their districts, and very considerable progress had already been made towards effecting 
duplicates of 32,430 village plans and 203 pergana maps destroyed by the rebels, the original 
of which are fortunately forthcoming in the office’. ; " 

From 1853 the village surveys of the Lower Provinces, being generally too small 
to be treated individually, were plotted to fill one sheet of paper, & chaddar ; 

The present system...consists in furnishing...every village or mouza plan drawn on a separate 
sheet of...paper on the scale of 20 chains to the inch, with a printed statistical register heading 
for the insertion of area and details of detached lands, together with other statistical data, 
and on the other side of the page a copy of the traverse and area calculation [ 1v, pl. 32 J. A 
duplicate copy...is furnished for the Collector's office. ... 

In future the village plans are to be congregated on the same scale, shewing &s many villages 
..88 can be conveniently introduced into an Imperial sheet of paper. ... Each sheet must be 
of an uniform size...called a *chudder'. This will be lithographed ns a Standard Sheet* 

In the Upper Provinces and the Punjab the country was sufficiently open for- 
the pargana maps to be drawn on the }-inch scale, though in many areas the. 
-iach district maps showed so little topographical detail that the n.w.p. Govern-. 
ment preferred using the pargana maps after they had been filled in by local 
district officers [ 333 ]. 

In the Lower Provinces pargana maps had to be on the one-inch scale owing to 
the congested character of the country and, writes Thuillier, 


! DLR. 37/63 ( 228), to DSG., 15-11-49. — * Rev. Bd. W P., 27-643 ; DDn. 551 (6), from DSG., 27-5-52: 
* GR. Rev. 1857-61; DSG., 2-4-59. * DDn. 623; co., 3-12-55. 
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The pergunnah maps form the groundwork of the district and division maps. constructed 
in this office and, being the only general mapa required from Surveyors, it is essential that 
they should be strictly accurate as to village boundaries, as well as all other geographical 
details. ... These original maps...being intended for lithography...should be' as complete as 
possible i in themselves, so that they may be sent to the press as soon as possible?. 

From 1855, following the success of the chaddar plans, and on account of the dis- 
connected nature of the pargana boundaries, Heo one-inch maps took me torai of. 

“main circuit maps” [ 298 ] which were 
lithographed precisely as...received from the Surveyors, z dos, by having the lithographic 
press under my own superintendence, an immense amount of labour is saved to the drawing 
branch [ 354]. Forthe Punjab and w.w.r., however, where the unit of survey is 80 much 
larger, averaging upwards of a square mile, the districts are susceptible of compilation on 
the scale of 2 miles to the inch, ... sufficiently perspicuous to shew the village boundaries. ... 

The publication of so many maps involves an immense amount of colouring work, and the 
demand for them by private individuals has caused large business to spring up, for which 
my slender establishment is in no way competent. The sale of maps, involving heavy money 
transactions, issue of bills and receipts, and & considerable correspondence, has now been 
transferred to the booksellers of Calcutta [ 323 J. 

Since 1852-53, the following is a summary of compilation ; 4 miles to inch, Bengal, N.w.r., 
and Punjab districts, 13 roaps—2 m. to inch, Daman- i- Koh and 9 Punjab districts, 10 maps— 
a m. to inch, 24-Parganas and Assam, 6 maps. ...- 

' Owing to the extreme intricacy of the fiscal tenures in East Bengal, tbe main circuits...are 
made in compact and convenient blocks without reference to the limits of the pergunnahs, `.. 
and the village survey on the 20 chains = 1-inch is rendered on uniform imperial size sheets, ... 
bound up into strong and convenient atlas. ... A new edition of the Behar districts on the scale 
of 2 miles to an inch has been commenced exhibiting the re.adjusted civil and criminal juris- 
dictions, and Tirhut has been published [ 257 y 

The preparation of quarter- -inch maps in the form of district fen: and for the 
Atlas of India, is described in the following chapter [ 312-5 ]. "WE 


1DDn. 623, co., 1-6-50  *DDn. 624 (7, DSG. to SG., 5-4-56; GR Rev. LP. 1855-6 (17-8), from 
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CHAPTER XIX 
“i MAPS 
General Maps of India! — Atlas of India — Assam d: N.E. Frontier — Bengal & 

Upper Provinces — Central India d: Rajputana — Punjab & North-West Frontier — 
Himalayan Areas — South India — Map Drawing — Orthography — Custody & 
Distribution. S a qo 9, 


URING Everest’s time the drawing office at Calcutta was fully occupied in. 
D working up current and recent surveys into suitable shape for the quarter- 
inch Atlas that was being compiled and engraved by John Walker in London, 
and in producing small-scale maps of important areas [1v, 286-96]. The pre- 
paration of general maps of India was left to European publishers of whom the 
best known were John Arrowsmith, w. m. Allen, and James Wyld [ tv, 304-5 ]. 
Allen's revised 64-mile map, engraved by Walker and published in 1845 was wel- 
comed by the Asiatic Society as “the most complete at present procurable"", 
Walker's New & Improved Map of India on scale 32 miles to the inch followed in 
1852. Both had been officially supplied with material by the Court of Directors’. 
In 1862, Walker tells the Surveyor General of his troubles ; 

Iam correcting my Map of India. ... I didivoriginally for the House of Commons and the 
East India Company. Each agreed to pay half the expenses, but when it was finished they 
backed out and left it upon my hands, when I was glad to sell the copyright to Messrs. Allen, 
because I found that other map sellers were pirating it in all directions. Not being in the 
“trade” I find it is a bad speculation to publish on my own account*. 

Though, **under the orders of the Hon'ble Court of Directors", the Surveyor 
General was ‘‘prohibited from publishing any geographical materials whatever "5, 
Waugh had skeleton maps printed on scales 48 and 64 miles to the inch for various 
official purposes, and these were periodically brought up to date®. Of two 64-mile 
maps of 1844 one shewed the lay-out of Atlas sheets and progress of surveys, and 
the other the districts of India [ rv, pl. 3 F. 

A lithographed 103-mile map of 1847 shewing British territory and “Native 
States” [ rv, pl. 23 ], was prepared on a request from Government for “an estimate 
of the superficial area of the British possessions and those of the Native Chiefs 
in India, as well as one shewing the entire length of frontier from the sea-coast 
of Sind on the west to Singapore on the east"5, The Surveyor General passed 
this to Thuillier pointing out that 
it is only by a computation of each separate district that the aggregate area can be arrived at 
with any pretension to accuracy. ... The areas of the districts which have been measured by 
the Revenue Survey are immediately available, ... but the areas of unsurveyed tracts can only 
be measured on the map by inscribing within each figure a large square or rectangle, and divid- 
ing the outlying portions...into small squares. ... 

It has been proposed before now...to ascertain areas by weighing the paper covered by a 
map and comparing this weight with that of a rectangular piece of the same...paper containing 
& definite area in miles. This plan was strongly advocated by the late James Prinsep [ m, 
495 ], who had great faith in the delicate power of his scales [ at the Mint J. ... 

All that is requisite...is to prepare on good paper of uniform texture an outline map of 
India, with the boundaries of the several districts, provinces, presidencies, etc., duly delineated. 
The paper...should have its edges cut very accurately into a rectangle of known dimensions. ... 


!of 1830-60, IO Cat. ( 86-8 ). 3JASB. xiv, 1815, Progs., 13-5-45 ( xl-xli. xcvii) ; JO. Cat. ( 88 ). 
*DDn. 554( 7), DSG. to Mil. Dept., 15-3-55. — *DDn. 30 (1171), 10-9-62 ; Markham (407 ). *DDn. 657 
( 100 ), SG. to DSG., 20-3-51. *xg10. 95 (1), Mil Stns., 64 m., 1656. ‘orto. 95 (12-4, 19), 96 (3). 
*DDn. 461 (255), to SG., 19-8—47 ; paras. 3-6. 
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Let this be weighed in the very delicate scales at the Mint, whereby we shall obtain the ratio of 
weight of paper to area. Now let all the superfluous paper in the outline map be cuf carefully 
away, and the remainder...will give the weight, and consequently the area, ”.. of all India. 

The boundary map was then to be dissected and the pieces weighed separately ; | 
A comparison of the results...with the values given by the Revenue Survey will shew what 
degree of confidence the process of weighing is entitled to. ... I am not aware that it has ever 
been fairly tested. ... It cannot fail to give very good approximate resulta!. 

Thuillier carried out this experiment with the new 103-mile map “by the kind 
aid of Dr. O'Shaughnessy of the Mint”? ; 

Considerable difficulty has been experienced in defining...the extent of the Native States, 
the records of this office not affording the information. ... To lay down the separate Govern- 
ments is also quite impracticable, and to divide the Native States into chiefships equally ao. 
To give any estimate of area...would require the accurate compilation of a Map of India on a 
very considerable scale. ... The materiale in this office are not comprehensive SHOUER to 
admit of this, two attempts having already been made without success. 

His preliminary estimate of the length of the British frontiers came to 11 260 
linear miles including coast-line, whilst the total area of British territory came to 
722,758 square miles and of "Native States" to 586,442. The two calculations by 
weight of paper were made a fortnight apart, the first after very heavy rain, and 
“the latter..unusually dry’. The difference between the two results was just. over 
2 per cent. The Surveyor General reported in 1850 that 
the total area of British India as it now stands, including Scinde, Punjab, Jullundhur doab, 
Tenasserim, has been carefully estimated at 800,758 square miles, and Native States at 508,442, 
making a grand total of 1,309,200 sq. m., as the area under my charge to be surveyed'. 

In 1857 he asked that a General Map of India should be compiled to shew British 
territory as it was in 1860, and Thuillier replied that 
a map on the scale of 32 jube to the inch—the same as Walker'e last ( 1852 )...would probably 
suffice. This map measures 5} feet by 63 feet, and embracés all the latest acquisitions 
including Pegu and Sindh, between the meridians of 66? to 100? of longitude and the parallels 
of 5° to 36° of latitude. ... The territoria! sub-divisions can be well shewn on this scale, as well 
85 the triangulation if deerned necessary. ... 

There are...many parts of India where we are almost destitute of topographical ere 
...as in the South-West Frontier Agency, or Chota Nagpore country [184], also in sections 90, 
91, 92 and 93[pl.28]. Eastern Bengal, ... beyond the meridian of Calcutta, is to a great extent 
still unsurveyed, and in nearly the whole of Assam materials are utterly worthless [ 311-12]. .. 
Extense blanks...are also apparent on the Index Map...lithographed here in 1855. ... 

Several Maps of India...have been commenced in this office in former years, but none 
ever came to maturity [ 11, 285 J. ... A small index Map of India, scale 64 miles to the inch, 
has been in hand for a long time past, attempting to shew the Political relations, and sub- 
divided into districts, intended to be lithographed for general purposes. ... Considerable progress 
has been made, but many difficulties occur in completing it. All the British Districts of the 
three Presidencies have been inserted, but the Native States cause trouble and doubt. 

This map shows how very difficult it is to get any complete map of the whole of Indis out 
of hand with the means at our disposal. 

This was the inception of the 32-mile engraved Map of India which eventually 
became the standard wall map of the Department®. Nothing was done at the time, 
and the Surveyor General wrote again in 1860 asking that 
the new general Map of India...may be taken i in hand immediately, and all seems means be 
brought to bear upon it. When I was at Allahabad in 1844-45 [ 336 J the Chief Computer... 
prepared a set of tables for the projection of this map on the system of conical projection 
employed in all great imperial surveys. Thus nearly 16 years ago I contemplated the prepara- 
tion of a final Map of India previous to my relinquishing my command. This projection should 
now be employed. The scale..to be 32 miles to the inch, in 4...sections’. 

He directed that it should embrace materials up to the end of 1860 
defining the progress achieved to the termination of my career. ... I intended all old materials 
to be superseded when new and final surveys had been made, and where nothing new 
and superior had been done, the existing information would remain. -- The map should be a 


! DDn. 473 (28-32), 7-947. *Sir Wm. Brooke O'Shaughnessy ( 1509-89); DNB.; DIB.; 
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GENERAL Mars oF INDIA 309 


new Map of India, up-to-date. ... To make a...complete map of India with accurate materials 
is impossible at the present time, but the extent of accurate survey and of new geographical 
materials is immense. ... If the advantage of successive editions is recognized, and a date Bxed 
for the map, ... the technical difficulties vanish!. 

. By 1870 five of the six sheets were well adv anced, No. 2 to the north-east having 
been left to the last. Reduction had also been made by photography, and engraving 
started, of & new 64-mile map, of which a preliminary edition without hills was 
published in January 1877 and was in great demand?, 

A Map of India, scale 128 miles to the inch, with hills, was engraved in 1864 


and was later used as basis of the diagrams of the G.T.S. [ pls. 4, 5p. 


ATLAS OF INDIA 


The quarter-inch Atlas of India had been introduced as the standard map of 
India by order of the Court of Directors in 1823 [ m1, 282-6]. The engraving was 
carried out in London by John Walker, and the first 24 sheets were published 
by James Horsburgh, the Company's Hydrographer who died in 1833 [ m, 462 ]. 
Full responsibility then passed to Walker who succeeded as Geographer. Material 
was sent from India on the quarter-inch scale, and was only accepted if based on, 
or connected to, the Great Trigonometrical Survey, and ruled up with lines of 
latitude and longitude [ tv, 303 ]. 

By 1843 forty sheets had been published and by 1861 this number was increased 
to 61 with revised editions of several of the earlier sheets! [ 314 ; pl. 28]. It was 
the official policy that the Atlas sheets shoulli meet all map demands, and sub- 
mission of suitable material to London, together with complete and final trigono- 
metrical data, was the first duty of the Calcutta drawing office [ Iv, 295 ]; there was, 
however, so long a lag between the completion of a survey and thearrival of the cor- 
responding Atlas sheet that urgent calls for preliminary maps could hardly be resisted. 
The Directors write in 1845 ; 

The triangulation of the Gora meridian, as well as that of Kararah and Gurwanee, should 
be sent to us as soon as possible ; also all routes &nd other local surveys for the cornpletion of 
the sheets of the Atlas which come within the area of these meridians®, 

Our Geographer is at present engaged on sheets 49, 50, 51, 52, 67, 68, 69 and 70 [ pl. 28 ], 
..Beveral of which are taken from the district surveys on the scale of 4 miles to an inch, as ex- 
ecuted by order of the Sudder Board of Revenue [1v, 289; v, 312], and...adjusted by the 
triangulation of the Meridional [ Great ] Arc, of the Budhon, Rangir, and Amua meridians, 
and of the Longitudinal [Calcutta ] series. We desire...two sets of the district surveys...as far 
as...they have been lithographed [ 312-4]. ... All routes and other partial surveys of the Saugor 
and Nerbudda Territories not heretofore forwarded to us may be sent as soon as possible®. 

In passing these orders to Wroughton the Surveyor General commented that 
the western part of sheet 50 will...be found rather barren of details. In the direction of Alwar 
surveys were made a few years ago by the Quarter Master General's Department which might 
be...combined by means of the G.T. operations. ... Some local surveys were also carried on under 
the orders of the Military Board about ten years ago for...irrigation of the country between 
Alwar and Bharatpore. ... Your own beautifully executed surveys of Muttra, Agra, etc., will 
form valuable materials for the eastern portion [ 1v, 222 ]. ... 

Sheets 51 and 52 are included in the map of Gwalior of which a new compilation was in 
progress...when I left Calcutta [ 315]. The newhigh road from Agra to Bombay, surveyed 
by...Major Drummond [ xr, 440 J, and since carried on by Lieut. Abercrombie, ought to form 
an important feature in these sheets [ Iv, 269-70; v, 126 J”. 

The Superintending Engineer of the N.w. Provinces has lately been...compiling a map of 
roads and, as most of these have been constructed since the surveys of the N.w. Provinces 
were made,.... a copy...should...be prepared for transmiasion to the India House. ... = 


LI 

* DDn. 4 (335 ), 21-12-60. * GR. Topo., 1869-70 (xx): 1871-2 (8); 7876-7 (9). * printed 1874 
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Jt is very evident from...the Hon'ble Court's letter...that they desire the Trigonometrical 

Burvey to form the basis, and the Revenue Burveys...the details, of the Great Indian Atlas 
[ mw, 194 ; Iv, 288-90]. ... In no other way can the country be surveyed in & respect- 
able manner [1v, 303 J. ... zo : 
_ With respect to the...revenue survey district 1naps...you should report specifically on the 
merits of each. ... Witbout information of this kind it will be difficult for the Hon'ble Company's 
Geographer to reconcile..the discrepancies which always Bppesr..whenever surveys...by 
different surveyors come to be united together [ rv, 289-00; v, 245, 294]. Your professional 
comments...will be...highly appreciated). . 

It was now Wroughton's task to compile the revenue surveys into quarter-inch 
district maps adjusted to c.T.s. control, and to have them lithographed either at 
Calcutta or London, and passed to India House for incorporation into the Atlas 
[1v, 289-90; v, 312-3 ]. Other material, some from the Madras and Bombay presi- 
dencies, was less reliable but writes Waugh, good enough for filling up blank spaces. 

For sheets 51 and 52...comprising the Gwalior State a compilation was commenced when 
I first took charge, ... using such geographical materials as were available, but these were of 
the lowest order, consisting chiefly of route surveys by officers of the Quarter Master General's 
Department and itinerary surveys of travellers. The Great Arc series...enabled the compiler 
to correct the positions of...places lying 30 miles to the east and west, ... but the whole 
tract...—Jodhpur to the north-west—Baroch to the south-west—-and the meridian 77° to the 
east, -.. is of the same value as the map of Malwa compiled...in 1820 under...Sir John Malcolm 
[1m, 84-6]. This compilation can therefore by no means be...final. ... 

The map is in one respect valuable as fulfilling a temporary purpose, and might be used as 
a first edition until euperseded by more accurate surveys. ... I have directed the map to be sent 
home together with all the other compilations of similar character...from old military routes, ... 
especially of such parts...which are not likely soon to come under...regular survey. ... New 
editions of the Atlas sheets can always be substituted as better materials become available. ... 

. I would...solicit the orders of the Hon'ble Court regarding...the remaining Native States 
without & regular survey of which & great number of sheets of the Atlas must remain nearly 
blank. ... Those sheets in which our regular revenue districts are comprised will be speedily 
and satisfactorily filled up, ... but the territories belonging to native chiefs which...are all 
rnore or Jess wild, hilly, and covered with jungle, will not come under the operations of the 
Revenue Survey...at all, and their delineation roust therefore be separately provided for. ... 

The best plan would be to take up the details on the same principle as the Madras topogra- 
phical survey, but on the smaller scale of 3-inch per mile, which would be quite sufficient...for 
military and political purposes, while it would admit of greater rapidity of execution [ 289 ]. ... 
We may either wait until...the Great Trigonometrical Survey has been advanced sufficiently 
to enable one or two parties—now engaged upon great series—to be emploved...in taking up 
detail, ... or a specia! topographical party...may be organized. ... 

We are making rapid strides towards the completion of the most important sheets of the 
Atlas which have been the scene of regular survey. ... With regard to those territories tbat 
have never formed the scene of regular survey, ... geographica] information must depend on 
such materials as Quarter Master General's routes, the surveys of Engineer officers, ... Political 
Officers, and Boundary Commissioners, all of which...are placed entirely beyond the control of 
this Department? [ 1v, 295-6 ]. 

In 1859 'Thuillier complained of the great delay between the despatch of material 
from India and the arrival of the engraved Atlas sheets ; 

In consequence of the frequent demands from district officers for maps for which only 
originals exist, and the increasing necessity for supplying maps of all parts of this Presidency 
owing to the military...operations caused by the late mutinies, ... the amount of work to be 
done in manuscript in this office has of late been greatly on the increase [ 320-1 ]. ... 

A great deal of the labour and expenre...might be saved if the materials annually des- 
patched from this office were within a reasonable time incorporated into the sheets of the 
Indian Atlas, and the engraved sheets returned to this country. ... 

When the originals would fill only half or a portion of a sheet, the Atlas sheets need not 
..be detained for indefinite periods, ... but the materials furnished might with ease be 
engraved, leaving the remainder of the sheet to be filled up hereafter by a second edition. ... 

Of the 14 degree sheets of the topographical survey of the Himalayas sent to England in 
1854, one Atlas sheet, only No. 47, has been returned, and that very recently. If...Nos. 46, and 
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revised editions of 48, 65 and 66, which embrace this survey could be supplied in the same 
beautiful style without...delay it would be of infinite advantage to public service [ 319 ]. ... 

Sheets 113, 120 and 121...would also be of immense service as the railways emanating from 
the Presidency are to extend over the districts embraced in these sheets, and the constant 
demands of the railway officials and contractors for maps of these parts have nearly exhausted’ 
the supply of lithographed district maps kept in this Department [ 323 ]. - 

Sheets 114, 115 and 116, containing the districts of Bankura, Midnapore, Balasore, Cuttack, 
Pooree, very long since surveyed [ rv, 185-91 ], and portions of the s.w. Frontier Agency and 
Independent States, are also a great desideratum!. 

He returned to the attack after succeeding as Surveyor General ; 

The degree sections of Colonel Waugh's topographical survey of the Himalayas, transmitted 
home in 1854, not having been returned within a reasonable time, one Atlas sheet only having 
been received back in 1859, induced the late Surveyor General to direct me to attempt the 
lithography of these most intricate maps [ 318-9 ]. ... 

The map of the Trans-Indus frontier...contains the best and only information we are ever 
likely to possess for Atlas sheets Nos. 4 and 14, ... inhabited by wild and inhospitable tribes 
never likely to allow any of our officers to penetrate further than has already been done[ 219 ]. ... 
Half-filled Atlas sheets ought to be issued as they are, instead.of locking up important surveys 
waiting completion of remainder of the sheet indefinitely. 

Sheets 104 and 114 which have lately come out answer to the above description. The 
regulation districts of Western Bengal and Behar which have long since been surveyed are 
shewn in full detail, ... whilst the non-regulation districts of Hazaribaug and Chota Nagpur, 
the survey of which has yet to be made, and will occupy several years, are left in blauk outline 
and styled ‘‘unsurveyed’’. These sheets have proved invaluable. ... I would extend this 
principle for sheet No. 12], shewing the country round the metropolis. ... It is remarkable 
that the vicinity of Calcutta should have been left so many years without the means of publish- 
ing so very important and much-sought-after a sheet of the Atlas. ... 

The progress of the Geological Survey of India, of the various Indian railways, and the 
additional interest in tea, indigo, and cotton, besides the demands of Government officials.. 
railway contractors, private speculators, and travellers, for good maps, ... render it incumbent. 
on me to beg that...the labours of this Department may be made quickly available?. 

To meet these complaints the Atlas was from 1864 engraved and issued in. 
quarter sheets, some by Malby & Sons, and from 1869 the compilation and engraving 
were transferred to the Surveyor General's office in Calcutta’. 

‘A full history of the Atlas is given in Markham's Memoir which includes a 
memorandum by General Walker describing the projection used, and the arrange- 
ments made for the transfer to India*. By 1868 the engraving of 84 sheets had: 
been completed in England. These were all magnificent examples of map-engrav- 
ing, but suffered from the disadvantages of the single printing in black*. In 
the densely populated areas far too many names were inserted, and in mountainous. 
region the hill drawing was too minute and heavy, and the lettering obscured 
[ tv, 304]. Specimens have been included in this volume, that showing part of 
Coorg being taken from a first edition of 1827 [ pls. 7, x1, 19, 20]. 

In 1891 the whole series as then published was issued from the Surveyor General's 
Office at Caleutta in four handsomely bound folios, containing an index on scale 
96 miles to the inch$. -Publication of the Atlas was superseded in 1905 by the 
adoption of quarter-inch degree sheets. 


Ae & N.E. FRONTIER 


It was & long time before any T maps could be provided for Assam than 
those compiled from the route surveys of the North-East Frontier by Wilcox and 
Pemberton [ xu, 64,86]. The Agent to the Governor General, Francis Jenkins 
[ 1v, 449 ], had in his younger days contributed to these route surveys, and in 1853, 


1DDn. 668 ( 186), DSG. to Mil. Dept., 20-9-59. — *DDn. 21( 7 22-5-61, SG. to Mil. Dept. 7 gy 
arranged by SG. on duty in England; DDn. 102 (48), 8-9-68. Rd int ( 405-9 ; 431-8) ; also Eur. 
Letters, 1 (73). 5 coloured boundary ribands were added by band. — *Xvegr. No. 619 ; STD. Nov. 1891 ; 
(index engvd. 1863; 2nd edn. Jan. 1870 ) 550 copies ; Rat. Lib. ; list of 131 sheets pub. 1877, 10 Cot. (81 -3)' 
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in answer to his request for a map of the Garo Hills, Thuillier replied that he had 
-oromenced to throw all the available materials together, ... the old surveys of Captains Schalch 
and Fisher [ 11, 49, 144-5 J, Lieut. Sale and Dr. Hooker in the Cossyah Hills, { 183, 186] 
and the more recent operations of Mr. Kelso in Goalpara [242]. ... 1 amr anxious for...sl] 
information...for...the Great Trigonometrica] Survey [ 29 J. LAS el oce 

[again three years lator ] Good and complete materials do not exist. ... These districts, with 
the exception of Goalpara, were measured merely by khusrah ameens, every village based 
on its own magnetic meridian, and differing by tens and even hundreds of chains. In many 
attempts at a compilation...they exhibited such large discrepancies and fictitious boundaries 
as not to admit of easy amalgamation [1v, 202-4]. ... 

Until the triangulation is carried through the valley it will be in vain to attempt any genera) 
-map of the Province. ... We have no fixed data whatever to guide us. The true position of 
‘Gowhatty might possibly be...obtained from the c.r. Survey, ... but there will still be five 
.and a half degrees longitude to be spanned without. a single...correct position to keep us in 
check. ... If the several rough district maps be tacked on one to another for 330 miles of longi- 
tude, the error...will not be less than 6 or 8 miles of latitude and perhaps 10 or 15 minutes of 
longitude. ... This map would have to be lithographed and sold to the public. ... The reputa- 
tion of the Surveyor General's Department would be compromised by such an attempt. 

Later as Surveyor General he still had no complete map of Assam ; 

Tassin's map of 1840? is the only one extant, and I could not produce a better one at present. 
A general Map of Assam, scale 8 miles to the inch, shewing the roads and prepared in the ».w. 
Dept. was lithograpbed at your request. only in 1859. ... 

The Dacca and Chittagong divisions are likewise very difficult owing to the absence of 
surveys, but I am using my utmost endeavours to produce skeleton maps of these witb such 
inaccurate and incomplete maierials as we have. As soon as the Rajshabee Division, now 
undergoing transfer to the stone, is finished, one of the above will be proceeded with. 


BENGAL & Upper PROVINCES 


‘In Everest’s time the urgent demand for maps had been partly met by the 

- eompilation of rough maps on the 8-mile scale without any trigonometrical control 

.[1v, 285-8 ], and a map of the North-Western Provinces had been compiled in 

.1836, in two sheets, on the 16-mile scale [ rv, 287, pls. 3, 11]. These maps were 
never printed ; copies were taken by band as called for. 

Soon after taking over as Surveyor General, Waugh took steps to have the 
revenue survey maps made fit for the quarter-inch Atlas. He gave orders for 
their close connection with the Great Trigonometrical Survey whether completed, in 
progress, or projected [ 9. 22, 120, 295-6 ], and Wroughton pushed on the quarter- 
inch reductions and compilations from the surveys of the North-Western Provinces, 
Bihar, and Bengal [ rv, 288-90 ] which were urgently needed to replace the ancient 
maps of Rennell's Bengal Atlas [ 1 : 227-30] ; l 

The changes effected by time in the courses of rivers such as the Ganges, the Burhamputur, 
4beSon,the Bhagrutty...—the villages that were in existence in Rennell’s time but have since 
been washed away—have rendered...& resurvey of these provinces 8 desideratum. Hence 
ihe revenue survey now progressing in this fertile tract of British India will furnish the most 
detailed geographical information that can be desired. By the time this report [ of 1850 j 
reaches the India House, the revenue survey will have embraced fully one half of the area of 
Rennell's Atlas, and probably 10 or 12 years will suffice to complete the...remaining portions of 
Bengal, that of Orissa and Behar having been already...completed®. - 

Wroughton began with the recompilation of the maps of the N.w.r. districts 

"which the Revenue Board had printed at Allahabád [ rv, 288-9 ]*; 

These maps comprehend the entire extent of country measured, ... the survey of whieh 
commenced in 1822 and terminated in 1842, comprising 34 districts, covering an approximate 
area of 100,000 square miJes. The materials...are for the most part forthcoming in the Surveyor 

- General's office, and others exist with the District. officers. ... 18 original maps are immediately 


. ?DDn. 555 (16), 28-31-53. — * DDn. 662 (227); 704 (40), 19-4-& 1-6-56. ?Mapof Upper Assam, 
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at hand. ... Ten maps are imperfect, several portions being deficient ; ... having undergone 
considerable altcrations...they must be recompiled; ... and finally 6 maps are altogether 
deficient, which must be reconstructed from materials to be obtained from the district officera.. 

He engaged nine extra draughtemen, since out of the maps printed by the 
North-West Board of. Revenue, ... Morsdabad. and Cawnpore districts are so inaccurate and 
illegible that they could not...be rendered available. ... I recommend that the whole of the 
N.w. districts be re-lithographed under my superintendence at the Government Lithographic 
Press [325]. 100 copies can be retained for the Government use, and the iE copies 
be disposed of to the public at...4 rupees a copy. ... 

Under General Orders of 23rd May last I was allowed an establishment EEEE E 
lthographing, and colouring the district maps...comprehending no less than 48 districts. ... 
Six...are already...distributed—two...are now printing—...two...are ready to be submitted to 
the press—while the maps of...Shahabad, Sarun, Champarun, Purneeah. and Hoogli, are in 
process. ... Thus...every district in the Lower Provinces will come under survey, so that...the 

map department of the lithographic press will have full occupation for a very long tirne!. 

The N.w.P. district maps were completed by May 1847 and copies sent to. 
London for the Atlas?. It was pointed out later that the longitudes had been 
wrongly adjusted by 3” 25", to agree with the latest value of the longitude of 
Madras, whereas it was the established order to leave the old value unchanged 
[ Iv, 103-4; v, 126]. These maps contained so little topographical information 
[ rv, 289 ] that Thomason, now Lieutenant Governor, pressed for }-inch maps based 
on the village aud pargana maps but filled in by local officers ; 

In its present state the map is no use. It does not contain the whole of any one district. ... 
There are many villages omitted whose maps have not. been found. The ronds are incorrectly 
inserted. ... The lithographed «district maps are incorrect in many essential respects, incom- 
plete, and of little worth. I have lately received a map of the country around Meerut compiled 
from the village maps...by...the surveyor attached to the Ganges Canal. ... It has been tested 
by... triangulation of the G.T.S., ... and is sufficiently correct for all practical purposes. 

He asked that after the addition of detail collected from district officers the maps. 
should be put together and lithographed by the Deputy Surveyor General‘, a pro- 
posal to which 'Thuillier protested, asking the Surveyor General that requisitions 
should: come through the Supreme Government, ... otherwise the Lieut.-Governor is capable- 
by his various calls...£o keep the whole Department fully in employ, and...prevent...demands 
from the Supreme Government...being attended to*. 

His Honour wants the Collectors..to prepare these maps, shieh. requires the utmost 
amount of skill of a professiona] compiler, who should know how to survey also. Now this 
..is somewhat similar to asking a carpenter to makc a pair of boots, or a shoemaker to con- 
struct a mahogany chest of drawers. If His Honour wants these maps with all the minuti 
of detail, ... and...changes...in the boundaries of districta, this can be...best obtained by the re- 
organization of a Surveyor's compiling office in one of the central stations of the N.w.P. ... But 
this will cost money. ... If good and trustworthy work be wanted, it must be paid for®. 

A number of these half-inch maps were eventually lithographed after verification 
of place-names and boundaries by local authorities, and the village boundaries they 
shewed were particularly appreciated". . i 


The district maps of the Lower Provinces went steadily on from the end of 1847, 
the elements of construction being the numerical data furnished in the main circuit traverses. ... 
The boundaries...are defined properly prior to survey, and thus the final results...will:not be 
vitiated and rendered almost useless as...in some of the North-West districts by the civil authori- 
ties...altering and transposing portions of pergunnahs and villages from one district to another’, 

Each map carried a compilation note [ rv, 289-90] ; 

No..45.—Map of the District of Purneah, surveyed by Messra. J. Fitzpatrick and J. J.. 
Pemberton, Revenue Surveyors 1840 to 1847. Scale 4 British miles to an inch. » 

Meridians and perpendiculars...drawn on this compilation. Latitudes and longitudes of: 
23 stations of the a.r. Survey, and...statement of pergunnah areas are also inserted. ... 
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This district is bounded on the north by Nepal, to the east by Rungpoor, Dinajpoor, and 
tbe Malda districts, and to the south-west by that of Bhagulpoor. ... The inflexions of the: 
boundary coincide very satisfactorily, and the direct distances agree, ‘and the Pear as 40 
minutes less on this map than on that of the Bhagulpoor District. : 

Comparison of direct distances with the @.T. Survey plans is frprastiasbla “AB the series tra- 
versing these districts have not received...final corrections, nor have the plans been projected). 
- This Purnea map could not be sent with the 1845 batch for it was 0s 
dependent on other zilluhs not yet surveyed, and as the external boundaries are in a confused 
state it will be better to retain it pending the adjustment. ... The confusion arises from tbese 
Benga! districts not possessing a well-defined and sounded boundary, an evil which must be 

as embarrarssing for fiscal and judicial purposes as it is for...surveying? [ 254 J. 

Thuillier complained bitterly of the frequent alteration of boundaries. that 
‘constantly threw his precious maps out of date [ 257 ] ; 

Since the Mozuffurnagger map was published the southern boundary with Meerut has been 
altered. It may be within the recollection of His Honour with what labour and diffculty 
this district map was compiled, and the number of years occupied in completing it[1v ; pl. 13]. 

The further change...is a matter deeply to be regretted, inasmuch as it forces on tbe atten- 
iion the very serious consequences likely to ensue in the construction of general maps of the 
country. ... One or two editions have already been published of the engraved sheets { of Atlas j 
-n addition to three editions of the lithographed maps of the N.w.p. districts, and...the boundaries 
sare constantly in a state of mutation even no 

A skeleton map of Oudh was in hand and Waugh informed the Resident that 
the map furnished to your office in 1832 was compiled from old route surveys along the 
chief roads, ... the geographical lines being dependent on the slender basis of a few astronomical 

observations with navigation instruments. ... The operations of the c.r. Survey have been 
extended over a considerable part of the Kingdom, whereby skeleton triangles have been 
established along 3 meridians, one degree of longitude apart, as well as & longitudinal series in 
the terai, or north frontier. ... These operations...supply the means of rectifying the old route 
surveys, while at the same time some additional topographical information has been collected 
by the parties employed on the great triangles [ pl. 4 ]. 

He suggested that the Oudh Government might thewselces fill i in the topogra-. 
phical detail, at a possible cost of about d 5 a square mile, a task of some seven 
years, but the suggestion was not taken up‘. Strip maps on the 8-mile scale were, 
however, prepared for the purposes of the Atlas, about 30 miles wide astride the 
‘meridional series shewing detail picked up by the G.T.s. surveyors [ 103, 119, 184 }§. 


In 185] Thuillier sent up for inspection by the Lieutenant Governor 
an Index Map of the Revenue Survey districts in the North Western Provinces, including the 
territory of Oudh, corrected by the Great Trigonometrical Survey, .. and compiled in this 
office from November 1845 to February 1851, on the scale of 16 British miles to one inch. 
From the length of time this map has been under preparation it is probable that some of the 
-district boundaries may have been altered [256-7]. It is most desirable that the map 
- should be printed and circulated generally, but...before sending a copy to the press I am desirous 
of any suggestions...His Honour may favour me with. Asregards the Trunk Road we have had 
great difficulty in deriving authentic information, and even now the actual state of the main 
lines above Meerut and Delhi is quite unknown in this Department [ 315]. . 
There is not a single place on this map which is not absolutely fixed in its true position 
according to the most recent data of the G.T. Survey. ... Lahore, and Dustin indeed, are 
» added approximately , but these points lie outside the general map. 
A similar compilation on the larger scale of 8 miles to the inch is as ‘wanted, ... but 
with the unceasing and extraordinary demands on the Surveyor Generals Office, ... it is alus 
* hopeless attempting such a formidable undertaking’. I 
The map was later published in two parts headed—''The North -Western 
Provinces regulation districts” embodying “the late revision surveys in Rohileund— 
...Behar and Western Bengal—...the southern portion very undefined and blank", 


During the year of the Mutiny, 1,000 copies of a 3-inch map of Calcutta were 
Sthographed to illustrate a pamphlet of Instructions for Officers d: Troops landing 
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at Calcutta’, besides an 8-mile map of the country along the Grand Trunk Road 
from Calcutta to Benares for the use of troops marching up country [ 483 f. 
In 1851 a map of the Grand Trunk Road “from the Karamnassa [ 1L, 24, n.7] 
.to the Sutledge" was compiled by Charles Joseph at the request of the N.w.F. 
Government as continuation of his Plan of the Great Trunk Road from Calcutta to 
Benares on the }-inch scale. He had now resigned from the Survey [ 324 ], and 
the map was printed ‘‘as a private job” at the Government Press. It sold to the 
public @ Rs. 12 a set and the Military Board was glad to take 500 copies at 
Rs. 3,000. Thuillier reported that “this has occurred entirely against my consent’’. 

During 1859 progress was made on an extension of the map of the Saugor and 
Nerbudda Territories, and on a new edition of the 16-mile map of the North-Western 
Provinces. Each was to be lithographed in four sections*. To a demand for maps 
of Chota Nagpur the Surveyor General replied in 1861 ; 

No regular surveys have ever been made of the Chota Nagpur Division, the whole territory 
estimated at no less than 62,800 sq: miles terra incognita. Limits are utterly unknown, and 
many parts...have never even been traversed by Europeans. The best possible geographical 
mnp of the chief portion...has already been published—'' Country south of the Ganges, scale 
8 miles to inch "—]It is a mere skeleton, and it must answer present purposes? [ 184 ]. 

A new Postal Map of the Bengal Presidency was prepared as a private job 
during extra hours by Mr. J. O. N. James, Chief Draftsman, whose bill &mounting to Rs. 800 
for projection and compilation accompanies it —most carefully compiled. It will, if published, 
be useful to many Dapartmenta of the Government service, and is also likely to be in demand by 
the public, as the want of such a general map to suporsede Tassin's map, now obsoleto, has 
long been felt [ rv, 312 ]. ... Will submit estimate of cost of lithographing it, if required ; this 
could be done departmontally, if the Survey Department is allowed to put it on sale®. 


CENTRAL INDIA & RAJPUTANA 


In 1844 the Resident at Indore asked for a new map of Malwa, the only map in 
his possession being an old one which the Quartermaster General, Bombay, declared 
to be dated from the days of Reynolds and to be "surprisingly accurate” [11, 282-6 Y. 
The Surveyor General offered to supply an 8-mile reduction from Malcolm's map 
of 1818-21 [ rri, 86 ; v, 188 ], adjusted to the Great Arc, and with the addition of 
recent surveys by officers of the Q.M.G.'s Department lithographed copies were 
supplied by October 1847°. A similar map of Gwalior was ready by July 1848 
but the press was too much engaged to take up the printing, and it was later sent 
to London for incorporation into the Atlas [ 309°]. 

In 1856, Thuillier writes of an 8-mile Map of Ràjputàna and Adjacent Countries ; 

This map, 6 ft. 8 inches by 6 ft. 1 inch, is become rather unwieldy, which was not originally 
contemplated. ... It has been ten years in hand, frequently suspended on pressure of urgent 
work. ... Tho original object...was to throw various detached routes and isolated patches, ... 
surveyed at different times...into one uniform whole. ... Its completion is not far distant. ... It 
is proposed to multiply copies by lithography...for Government functionaries who call for even 
approximate geographical information. ... 

These topographical materials are for the most part vague ond unsatisfactory, and the 
territorial sub-divisions altogether guess-work, but we are not likely to have anything better 
for many years to come. ... The triangulation of the Great Western Longitudinal! and Arumlia 
series have upset a good deal of the map [ 38-9, 55-6; pl. 3 J*. 

By 1858 the map was ready for transfer to stone, having been 
under compilation...since the year 1846!9. ... This map...embraces the country between the 
parallels of 212? and 301? north latitude, and the moridians of 70° and 784° oast longitude, ... 
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including tho whole of Scindia’s territory. ... The compilation has...been made chiefly from 
skotches from tho Quarter Mostor General's Dopartment, from information derived from tho 
civil authorities, and a varicty of incongruous materials. 

At the time of its commencement. the Great Arc series formed the basi¥ of tho map. All - 
places west...are...considerably out of their truo position, and it was found ind possible to correct 
them without upsetting the whole map. ... The map is comprised in eight sections. ... I have 
thought it advisable to omit the date of compilation. The original specifies 1846 to 1858, but 
..it seems to me botter not to shew so recent a date { 324 J}. i x 

The Surveyor General suggested that lithographed copies of this preliminary 
edition should be distributed in the Quartermaster General's Department so that. 
intelligent military officers...would be able to interpolate all the information wanting in a rapid 
manner. ... The positions already established...would answer as points of departure and closing, 
and further accuracy would be obtained by reference to the points of the Gt. Trigl. Survey*. 


Ponzas & Norra-West FRONTIER 


Just. before taking over as Surveyor General Waugh directed the compilation 
for...the Governor General's Agent, North-West Frontier [269], ... of a Map of the country 
between Kurrachee and Bokhara, ... Baluchistan and the Manasarwar Lake, including Agra, 
Jodpoor, Kandahar, Kabul, Kashmecr, Ladak, Yarkand, giving all well-ascertained longitudes 
and latitudes and routes, and...the features of the country as known to us from good authority. 

A Map of the country between the Sutlej and Jumna rivers, exhibiting Sukkur, Sirsa, 
Delhi, ... Kumaoon, ... Amritgur, Lahor, Mooltan, ... and all roads and rivers’, ... 
besides a map on larger scale covering cis-Sutlej districts and states. He suggested 
Jater that the immediate needs of the 4.G.G. might be met. by a 
copies of the map published by the Hon’ble E.I. Cornpany's Geographer, Mr. Walker, undor 
date 1842, on scale of 22 miles to an inch, and the Map of Kashmir, ... under date Ist November 
1842, on a scale of 131 miles to an inch. ... It is my intention to construct the new map on 
a scale of 24 miles to an inch’. 

The first 24-mile map was completed at Calcutta during 1844, and stretched 
from the Jumna to the Indus between the parallels of Lahore and Agra. The 
second, lithographed during 1846, covered the whole of the Punjab, "Kashmir 
and the “Protected Sikh States". To Wroughton’s dismay part of this map EO 
pirated by one of bis draughtsmen, who had a lithographed map of his own issued 
before the official one? [ 183, 323-4 ]. Throughout the Sikh wars this 24-mile map 
was the best available and, though both Walker and Allen hastened to publish maps? 
Punjab was stil an unsurveyed country in 1852 when the Executive Engineer at 
Lahore was “quite unable to procure a map...of the most. ordinary description", 

In 1849, Thuillier started on a new map of Punjab & the Adjoining Countries 
in 8 sheets, scale 16 miles to the inch ; T 

The lithographed copies of the Ist edition [ 24-m. scale ] having been exhausted, the com- 
pilation of this 2nd edition was undertaken immediately...after the battle of Goozerat 
[ 21-2-49 ]. ... Finished in about 3 years and 10 months on 3rd January 1853; sent to the 
Government. Lithographic Press, and 500 copies struck off 8, 

The map bears a note shewing that it had been prepared from 

i. Col Waugb's route in Punjab, 4 m. to inch [ 36, 202 ]. 
ii. G.T.S. Stations from North-West Longitudinal series. 
iii. Route Survey between Ravce and Chenab by Lt.-Col. Artbur Becher, p.9.M.@.; 2 m. to inch. 
iv. Route to Jallalpoor...via...Dera Ismail Khan, by Lieut. Tucker, p.4.9.u.G., Mev 18509, 
v. n Sikh Army, fied Goojrat to Jhelum, ... surveyed from Jhelum town to D.LR. by Licut. 
ucker. ... 
vi. New routea by officers of Mooltan Fd. Force & Punjab circles. 
vii. Lieut. Blagrave’s survey of Barce Doab, Noorpoor, Kangra, Chamba, etc. [ 270-3 J. 
vii. Jullundher Doab and Cis-Sutlej States from Revenue Survey [ pl. 16 }. 


ix. To south and east of Iskardo, alongside Dcodih and Brima mountains [ Bràma, 230 n.3] d 
Epiti valley, by Capt. Strachey [ 187). ~.. 398533 dow tie 
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x. Lieut. Walher's survey of North Trans-Indus Frontier..and litho. sketch south of Kohat of 
* limits of British territory [ 214-7 J. 
xi. Lieut. Robinson's survey of Hazara [ 208-9 ]. 
xii. Boundaries between British territories from Ravec to Jhelum, surveyed by Robinson [209-14]. "S 
xiii. Protected Hill States, ... partly from Capt. H. Strachey. ' 
xiv. River Indus and countries to north-weat and north, from Vigne's map, pub. by John Walker; 
Moorcroft & Trebeck’s travels, illustrated by Arrowsmith, and Walker's Map of N.w. Frontier. 


Commenting on criticisms from Robinson Thuillier records that the map 
has been cleaned off the stone and a further edition...is not in contemplation, but I hope to pro- 
secute an entire new compilation...from materials derived from actual survey!. 

The old map was got up for a special purpose at a time of emergent necessity, when the 
demand...was loud. ... This map which, although dated 1854, was commenced to be cornpiled 
long before, has served a most useful end. ... The misfortune of making such maps out of 
nothing. or next to nothing, is that as time rolls by people forget, after elaborate and expensive 
surveys have been made, ... that tbe old docurnent waa good in ita generation, and correct to 
the extent of information then procurable [ t-page J. 

The most important additions to the maps of the north-west came from the 
surveys of Jhelum and Rawalpindi, Peshawar, Derajat, and Kashmir. Walker com- 
pleted his Pesháwar survey in 1853, but in 1851 Government had ordered that a 
preliminary map should be printed off immediately”. The Surveyor General had to 
comply without waiting for the connection to the G.T.s.; 

It is unfortunate that the map should be ordered to be lithographed just at the time that 
the...great triangulation will in a little while enable us to verify the principle positions in the 
Peshawar District. ... I expect to carry the triangles to Peshawar this season [ 37, 216]. ... 

. If the order...is imperative regarding the immediate printing...there will be two courses 
open ; viz., to draw the meridian and parallels according to the approximate positions given 
in my route map, depending on my observations at Peshawar and Attock [ 36, 202, 337 J. ... 
The second method would be to lithograph the map without geographical lines. ... The true 
geographical lines could be interpolated in manuscript hereafter. ... In some quarters...the 
utility of geographical lines is repudiated, ... but...the Hon'ble Court of Directors reject 
every chart without meridians and parallels‘ [ 111, 124 ; IV, 300, 304; V, 309 J. 

Triangulation reached Peshawar early in 1852 and Walker’s maps were connected 
up and the last lithographed sheet issued before the end of 1853 [216 ]. In 18564 
more elaborate Map of the trans-Indus Frontier was completed on the }-inch scales, 
compiled chiefly from Lieutenant J.T. Walker's surveys, ... with certain additions along the 
Indus River to the north-eastward from Lieutenant Robinson's survey of the Hazara District, 
also from that of his Jhilum and Rawal Pindi sketch map to the south of the Indus River. ... 

The Khyber Pass and the country west of Jumrood, and north of the Sufaid Koh have been 
taken from Colonel Garden's map [ 1r, 450 ; Iv, 283, 292-4 Jf. 

Walker protested that his own survey on the ground should have been given 
preference over Robinson's sketchy Hazara work and Thuillier explains the difficulty 
of combining the two originals, on different scales, with the same symbols represent- 
ing different details on the different sections". "Three years later he reports that - 
the general map of the Peshawar valley, Kohat, Bunnoo, and Hazara, ... scale 4 miles to the 
inch, is much needed by the civil and military authorities. ... As the impressions long since 
lithographed...of Major Walker's original sections are now exhausted, I...suggest that a special 
demand might be made...for this valuable map recently transmitted to the India House?, 
'The 1-inch trans-Indus map was in due course lithographed in London. 


In 1861 the fair sheets of Robinson's survey of Jhelum and Rawalpindi on the 
one-inch and Linch scales were sent to England to be lithographed, 600 copies of the 
linch and 400 each of the eight one-inch sheets. Printed copies of the }-inch 
reached India in 1866 [214 j*. The India Office, however, called on the Surveyor 
Generalto justify the expenditure of £1766 for publishing the one-inch sheets, asking 
for which of the public departments these maps [ were ] required, and what grounds [ existed 3 
for assuming that these maps, each of which would cost at least 11 shillings, could be disposed 
of to the public in sufficient numbers to realize any considerable portion of the first cost’, 
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.His reply was emphatic; . . 

Of all the surveys conducted in India it has been custornary to publish the maps either on 
the one-inch or the half-inch scale, and this has been carried out chiefly by my own emall 
lithographic establishment. ... The geographical or }-inch maps only have generally ‘been sent 
to England for publication, chiefly in the form of the general Atlas shects. ... 4. : ' 

^ The one-inch sheets of the topographical survey of the kohistan of the Sind Bugor Doab, 

including...the Salt Range, are so elaborate...that the late Surveyor General caused the work 
to be brought up under his own eye...at Dehra Dun, ... and cessation from all field work was 
directed for an entire season. ... It was found impracticable to produce duplicates within a 
reasonable time, consequently application was made to produce the...copies at home. 

No Revenue Survey...could be carried out. [ 285 J. ... It becomes...of vital importance to the 
local authorities to have good maps, and plenty of then, on the largest’ scale which the survey 
gives, and...the publication of the one-inch sheets...becomes a matter of pressing necessity. 

The national survey of India...is fairly entitled...to be published and issued on...scale... 
one-inch to the mile, because if it is not...the...original outlay..is...turned to little or no 
account. The cost of publication of the whole of the one-inch maps is...about one twelfth 
of the whole...without allowing for...sale of some of the copies. Such a sum...is altogether 
insignificant in comparison to the first outlay, . 

. Thuillier then quoted Thomas Oldham’s request for one-inch maps to facilitate 
“ a careful investigation of the Salt Range and lead to.a sound knowledge of the 
geology of all the North-West Himalayas [144 P”. The one-inch maps were duly 
lithographed by John Walker”. 0l 


HIMALAYAN AREAS 

One of Thuillier's most unsatisfactory jobs was the preparation of a map of 
Nepálthat was called for in 1855. The only professional materials were the positions 
of the snow peaks sketched by Charles Crawford in 1802, and fixed by the triangula- 
tors in recent years. After consulting Brian Hodgson, Resident from 1833 to 1844, 
and George Ramsay, Resident in 1855, he reluctantly passed a compilation that 
* cannot pretend to a geographical performance of even ordinary accuracy or value", 
and had 50 copies struck off as a “preliminary sketch’. 

‘In preparing his map of Kumaun and the Rohilkhand tarai [188 J, Batten was 
assisted by William Jones [1v, 451], now Executive Engineer at Naini Tal, who 
found the local Atlas sheet most. misleading in the place-names and 
details of...mountains, minor streams, and the position of villages. On all these points most 
valuable information is to be procured from the civil authorities, Messrs. Strachey* and Batten. 
Indeed, the latter gentleman...appears to possess an intuitive knowledge of the way s hill 
ought to slope, if not always actually of the way it does slope. 

Lieutenant Henry Strachey during his enterprising journey in 1846 threw together all the 
materials that he had the means of collecting, ... and Lt. R. Strachey, of Engineers, will... 
doubtless contribute some valuable information [ rv, 419; v, 86, 187-8]. 

The }-inch topographical survey of the north-west Himalava carried out between 
1848 and 1854, was mapped in fourteen quarter-inch degree sheets [ 208, 330-1 ; 
pls. 6, 10 ]®. The Surveyor General had been 
most anxious that the final fair map should be sent home for publication as early as 
possible. ... The revenue maps of the trans- and cis-Sutlej districts will be transmitted to 
England next year, after which your map will Jose much of its value as material for compila- 
tion in the same sheets of the Atlas.. To expedite the preparation of the final fair maps, Mr. 
W. Scott advises that it should be divided into degree sheets similar to the Bombay degree 
maps of the Dekhan [ 1v, 240, 306; v, 191; pl. 6 y. 

. "These were then reduced and drawn at Dehra Dün, outline by w. n. Scott, 
hand-printing by w.c. Bolst, and brush-shaded hills by James Peyton. One 


1DDn. 21 ( 177-84 ), from SG., 22-3-62; 46 (6), note by John James, 7-2—62. * Markham ( 407). 
20, Sketch map, Nepal, 1855; cro. Lib. D(2); DDn. 663 (3), DSG. to SG., 6-1-57, 554 (15), to YD., 
17-92-57.  * John Strachey (1823-1908), Bcs. nc. Kumsun; bro. to Richd. & Henry; m. Katherine 
Jane Batten. * DDn. 461 ( 284 ), min. by Thomason, La., 6-247 ; 465 (27-30). Jones to SG., 17-148; 
map fair drawn and litho. Calcutta, 1851; DDn. 562 (59), DSG. to SG., 26-86-51. *wn10. 8 (26-42), - 
ms., incl. index and notes ; JO Cat. (238). ?DDn. 591 (138), SG. to Du Vernet, 7-11-51. . 


HIMALAYAN AREAS 319 


set was sent to London for incorporation into the Atlas sheets, whilst a second 
set was sent to Calcutta to be lithographed in four colours! a process that was new 
to India [ 329]. The survey was also embodied in John Walker's 16-mile “Map of 
the Punjab, Western Himalaya, and es parts of Thibet"', editions of 1854 
and 18597. 

Very little of the original survey was omitted on the }- inch reductions, with the 
result that drawing and lettering were much too fine and congested. Printing in 
colours was, moreover, new to the Calcutta office, and much experimental work 
was involved. By 1859 only one of the engraved Atlas sheets had come out from 
England, and the Surveyor "General, being pressed for maps of Garhwal, called on 
Thuillier to press on with his coloured prints which were giving difficulty [330]. 
Thuillier replied that 
the reproduction of these intricate degree sheets...has had my very best attention for & oig iine 
past, and I only regret...that you should have had to repeat your wishes...so often. ... A 
commencernent will be made at once with one of the easiest sheets, ... and the whole resources 
of the Press...will be put upon it. ... As soon as our first specimen is ready it shall be submitted 
for your inspection, and...everything practicable...shall be done to produce these degree sheets 
in a manner worthy of the Department}. 

The full atlas was satisfactorily completed, and despatched from Calcutta giis 
in 1862 and won a prize medal at the London Exhibition of that year [ 331 J*. 

Montgomerie’s 1-inch Map of Kashmir, completed in April 1859 was laid before 
the Governor General who wrote a personal letter to congratulate the Surveyor 
General ; “I never saw a more perfect or artist-like production of its kind 5. The 
map won equal commendation in England where it was lithographed in 1861 [ 238 ]®. 
The more extensive }-inch map was completed in January 1861, and taken to 
England by Waugh on his retirement. 800 copies were lithographed in England, 
whilst other copies were struck off at Dehra Din from the second fair drawing. 
Other maps followed some years later [ 239 ]. 


Sours INDIA 


Except; as € material for the Atlas of India, neither Everest nor Wa irl 
were at all interested in maps of Bombay and Madras. Manuscript maps of all 
Madras districts had been supplied before 1830 [ m, 279 ] and there were also maps 
on the 16-mile scale. 1n 182? Arrowsmith had published his quarter-inch Atlas of 
the South Peninsula in 18 sheets [ m, 288 ] but, since the abolition of the post of 
Deputy Surveyor General at Madras, responsibility for maps had rested with the 
Chief Engineer, who was in no position to undertake further compilation [ 11, 276—9 ; 
Iv, 328 J. 

In 1854, a firm of Madras publishers, Pharoah & Co., published an Atlas of the 
Southern Part of India, containing 27 district maps on 16-mile scale, 13 circàr 
maps of the Nizáàm's Dominions, 21 maps of towns and cantonments, with a 48- 
mile Map of the Peninsula of India, extending south from Allahabad, compiled in 
1854 by Colonel F. m. Scott, Deputy Quartermaster General of the Madras Army. 
All these maps were engraved by J. & o. Walker, of London’. 

In 1859 the Surveyor General suggested to the Chief Engineer that it might 
be possible to publish district maps for the whole presidency, on the one-inch or 
half-inch scale, from the material at Calcutta?. This material was, however, much. 
too old to be worth the expense, and the provision of new maps was left for the, 
newly formed Revenue Survey Department [ 280 ]. 

There was a similar dearth of maps in Bombay and Sind, and the few available. 
sheets of the engraved Atlas of India were long out of date. 
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In 1344 the permanent staff of the Calcutta Drawing Office under the Chief 
Draughtsman, John Graham, numbered 3 East Indian and 10 Indian draughts- 
men, whilst any number of extra draughtsmen could be engaged for a particular 
job and charged on contingent bill. There was a constant call for maps, and the 
making of manuscript copies had to be strictly controlled. The capacity of the 
Government Lithographic Press was entirely inadequate, and only fit for the simplest 
of drawings. There were, however, several private presses [ IV, 311-3; v, 325 ]. 

Copying by hand was. of course, most wasteful and uneconomical. Having 
given an estimate of Rs. 1,440 from a private press for printing 150 copies of the 
Gwalior map ( 315 ], Thuillier reported that for the same sum he would get only 
$ or 7 hand-made copies, and that a single copy would take a full six months to 
draw!. He refused to take up special work without definite orders from the Surveyor 
‘General or the Supreme Government [ 313 ]. 


An outstanding feature of the early maps had been the beauty of the hand- 
printing, but the low standard of handwriting in angle-books and field work was 
a constant anxiety to une Surveyor General, who lamented the poor craftsmanship 
of the average assistant, and called on Thuillier to produce a plate of specimens ; 

Good, clear, neat, clean handwriting is so valuable in the affairs of life that no greater boon 
can be conferred on a young man than teaching him good habits of writing. ... Appropriate 
copies of examples in penmanship are crying wants. ... To lithograph...approved specimens 
for distribution is...well calculated to produce uniformity, system, and style throughout. ... 
Manly, steady, neat hand should be the chief aim. ... The copy-book might be prefaced by a 
few introductory remarks on the importance of..legible writing for records, especially for 
scientific purposes, ... 100 copies for the Department generally?. 

He did not think that the brush-drawing of hills was a suitable guide to the 
‘engraver or lithographer, in spite of its artistic effect ; 

Doubtless the power of expression which brushwork gives, aided...by...variations in colour 
and tints, ... enable the surveyor to produce a drawing...as far surpassing pen-and-ink as almost 
& painted picture does an engraving. But such pictures cannot be multiplied for publica- 
‘tion except in pen-and-ink style. ... Unfortunately...transfer from the brushwork style to the 

‘engraved is left to the engraver, a person generally of city origin and training, who may never 
‘have seen a hill. ... I have known...very scrupulous surveyors who...made the transfer to pen- 
and.ink style themselves, rather than leave to it the engraver. ... 

Plans have to be published. ... If the field survey was done in black-and-white...ab initio 
the result could be put on stone or copper at once by the art of heliographio engraving’. 

He called for care in the selection of place names when reducing to small scale ; 

When the names...&re too numerous...some must be omitted. ... Selecting those which 

: are to be retained...can be better performed by a person intimately acquainted with the 
country than by a stranger. ... 

To render these general maps more useful to engineers, surveyors, and other professionals, 
every trigonometrical station should be given and its height recorded. The...heights furnished 
by our computations are referrible to the upper marks. ... The height of the ground would be 
more useful for...the configuration of the country‘ [ 68 ]. 

During the period of military activity following the mutiny, there was urgent 
- call for maps to replace the old district-maps ; 

Demand was daily inereased by the influx of new regiments and new civil officers proceeding 
to reoceupy the stations which had been so completely destroyed. ... Instead of attempting 
'to reproduce duplicates of the existing small maps of districts which are not always the most 
intelligible to the general traveller, it seemed...far preferable, both as regards time and general 
usefulness, to...bring a single map embracing the seat of war at one view on the reduced scale 
of 8 miles to the inch. For some time previously the compilations on this scale of Bengal and 
North-West Provinces had been in hand [ 312]. ... 

For the Lower Provinces...the object was so very emergent that it was necessary for the 
lithographer to insert only about one half of the names. ... Like all first works executed in 
great haste for special objects...considerable defects will creep in. The...map was meant 
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chielly às n. guide to (troops. going up the ‘Prank Road, and consequently it is..incomplete io 
many respects. although it served admirable purposes in time of great need | 314-5, 483 |... 

The Hon'ble Court. have strongly remarked on the crowding of the names of some of our 
Revenue Survey maps on the geographical scale from which all ouv compilations are rade. 
The necessary omission of nates to suit the scale---abow! one name in three for Bengal- ust. 
be arbitrary on ihe part of the draftsman. 

Thuillier thought that the later revenue survey maps showing village boundaries 
made it easier to decide on the relative importance of village names [ 297 ] ; 

The Revenuc Survey of the Nw. Provinces was for the most parts a hasty and imperfect 
operation. The maps were never deposited...in the Surveyor Geucral’s office. Tn Fact the 
survey was never generalized. properly by the Surveyors, whose...originals were the bavest. 
skeletons, and..not forthcoming for many districts. ... Very serious and sad neglect took placo 
as regards proper connection with the triangulation, and consequently we have always been 
in difficulties regarding the geography of that part of the country [ 1v, 218 ; v. 313 Je ... 

It is à remarkable fact that 20 years after the survey of the x.w. Provinces...no complete 
aud accurate general map yet exists, and the difficulty T have had in putting the materials 
together has been immense [ 313-4 Jl. 

Type-printing of names on the manuscript maps of Revenue Survevs was first 
introduced by Gastrell about 1860, and it was in that year that Thuillier drew 
attention to the great advantages of using stamps and dies for symbols and lettering ; 

The published maps of the Ordnance Survey...are so universally admired...by both profes- 
aional and non-professional persons, and are so inexpensive. that...this Department should 
without further loss of time have...constant reference. ... Many mechanical aids and contriv- 
ances are employed in producing...these maps, both as regards ornamentation, and the extra- 
ordinary uniformity of the writing. ... This is attained by means of punches...of metal made 
expressly for the purpose. ... Certain portions of the maps have only to be stamped with these 
punches or dies to obtain...the required effect of...different description of ground, trees. grass 
wastes, swamps, ... blocks of houses. ... The labour is thus reduced...whilst the result is...so... 
uniform and perfect as to leave nothing to wish for. In like manner the exact size of all 
eapitel and common letters are regulated by means of gauges. ... 

I have...indented for a single set of these punches or dies. ... Should we find them answer I 
propose indenting for a sufficient number to meet the wants of the whole Department?. 


ORTHOGRAPHY 


The transliteration and orthography of place-names is a matter of extreme 
interest to map-makers, and Markham devotes 15 pages to the subject [ 1 : 248-50 ; 
II, 297 ; Iv, 31-1 P. Everest prescribed the system of William Jones for the Trigo- 
nometrical Survey whilst the Revenue Surveyors preferred that of John Gilchrist. 
Waugh not only maintained Everest’s orders. but extended them to the Revenue 
Survey with some modification. 

Use Italian. vowels and no others. Expunge the letter U altogether ; adopt OO for the 
long sound as in boot, using A for the short sound as in BUT. 

Express the harsh sound of C by K, and the soft sound by S, whereby C as an independent 
letter becomes expunged. Express the soft sound of J and G universally by J. ... 

Dispense with the re-duplication of consonants as much as can be. 

Drop superfluous letters... wherever they are so weak as to make it a matter of doubt whether 
they ought to be pronounced ; ... example, HYDRABAD. ... 

It is as well not to interfere with...names...familiar by long use ; example CALCUTTA. 

The sound F never to be expressed by PH’. 

Uniformity could not, however, be enforced throughout a vast country with 
such diverse languages and, writes the author of a volume of routes in 1853, 

a fixed orthography of names, except such as are historically established, must be acknowledged 
to be unattainable. Gilchrist and others attempted to introduce a universal alphabet, and of 
course failed, not because the scheme is in itself altogether impossible, but because people 
will not take the trouble. ... The authority to whom we should be best disposed to bow is the 
Survey Department because. being actually present at each place noted in the survey, and 
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coming in contact with its inhabitants, the Surveyors arc 1nost likely to be correct. But here 
we have unfortunately no such guarantee for accuracy, ... for except a Surveyor be also to 
some extent a philologist...his orthography will be just as fantastic ns his neighbours!, 

General Walker thus reviews the subject in 1879 ; 

Colonel Everest endeavoured to bring into general use Sir William Jones’ method, which 
is at once elegant and phonical, ... That method gives to all vowels their Italian sounds, and 
as the difference between the English and Halan sounds are...very considerable, ... the sur- 
veyors...got into the way of using EE for the Italian I, and OO for the Ttalian U, and of 
spelling. generally in the manner that is most natural to most Englishmen. ... 

In 1871 the Government of India made arrangements for the introduction of à uniform 
system of spelling throughout India...prepared by Sir W. W. Hunter?. 

The Surveyor's difficulty has always been to reduce to English spelling the place- 
names of a tribal area where the inhabitants have no written language, and wherc 
their spoken words can hardly be rendered into either English or Italian sounds. 
The language expert may solve his difficulties by the use of strange diacritical 
marks which can seldom be used on the maps. The Surveyor in charge cannot 
deal personally with the thousands of place-names collected in one season—neither 
he nor his assistants can all be linguists-—and it is not every district or political 
officer who is prepared to verify all the place-names collected. 


CUSTODY AND DISTRIBUTION 


Local officers suffered sadly from the general absence of printed maps [ rit, 274-5: 
v, 310-1]. TheSurveyor General writes to the Magistrate of Mymensingh in 1844 ; 

I am prohibited from furnishing any maps...without the express...sanction of the Govern- 
ment, communicated through the Secretaries at tho head of Departments [ rtt, 288-90 J. 

With respect to...Mymensing, ...& map of that zillah was compiled...for the use of the 
Judge and Magistrate. The copies wero...furnished on 6th June 1837, on a scale of 4 miles to 
an inch, compiled from Rennell’s map and Captain Wileox's survey [11 16]. On the 10th 
July a map of the whole division of Dacca, Jalalpur, and Mymensing was furnished to the 
Commissioner, ... and again on tho 18th July a map...for the use of the special Deputy 
Cominissioner. 

These maps, though very incomplete, contained all the information we have of those 
districts. ... There are no data for exhibiting the boundaries of thanas and pergunnuhs. As 
the Revenue Survey progresses, tho district will come to be regularly surveyed, and the import- 
ant information which you require will become available?, 

Iu 1845, Wroughton protested against a request from the Deputy Governor 
that he should lend maps to the railway officers to be copied and returned. It was 
never forgotten that maps lent to Jervis under Government sanction had not been 
returned [ Iv, 308 ]. Standing orders were that no original maps 
of which no transeript exists shall be seut out. ... When copies...are ordered by the Governor 
General in Council, or by the Governor Gener, such copies are to be made in the Surveyor 
General's office alone. .... Original...maps being once allowed to go out of the...office, their safets 
can be no longer secured. ... Au original reeord...it is liable to loss or destruction. ... Material 
injury befell a very valuable map in passing between the...office and the Lithographie Press, and 
every enquiry failed to discover the party who had occasioned the mischief. ... 

The railway establishment very recently effected à copy of maps...at tho Surveyor Geueral’s 
office, an arrangement that could easily be foowed by Mr. Simms and the engineer officers 
attached to him. ... Every reasonable convenience would be afforded, 

In 1846 he had to report an apparently purposeless robbery, 
chiefly of old fieldbooks, ... by...persons...who have had daily access to the office. Strong 
suspicion attached to a khalashco of the Mathl. Instrument Maker’s Department. ... ‘The 
matter is now uuder...judicial investigation. ... Our loss is..estimated at about 150 or 163 
books. ... Several were transcripts ; of these the originals exist in England’. 

This was reported to London, watchmen were engaged, and an order issued 
for a monthly “muster” or check of all records. The Registrar reported that 
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the chief bulk of the records, including maps, fieldbooks, ete., remains at your Presidency office. 
These are...under charge of the Deputy Surveyor General, but...Mr. Graham has...looked to 
the care and safe keeping of the whole of the documents, office furniture, instruments, etc., 
with the exception of the Reports and Computations of the a.r. Survey, which were...under 
Mr. De Penning's custody, and...since his death devolved to the care of the computers. 

A large assortment of records, instruments, and...stores are with your field office, the 
charge...whereof have hitherto been entrusted to the Registrar. ... There are sundry reports, 
plans, and computations of the a.r. Survey...which are...under...the Chief Computer. 

He recommended the appointment of a responsible officer and record-keepers for 
charge of maps and stores at the field office, and the preparation of a comprehen- 
sive register!. Closer control was enforced at Calcutta but, writes Thuillier, 
when your establishment left Calcutta no receipte were given...for any of the books and records 
which were taken away. I am now having correct lists made. ... It is evident that no 
actual minute inspection of all the records has ever before taken place, and when the constant 
changes are taken into consideration, ... and the different removals from one house to another, 
it does not appear to be surprising that...papers should be missing. 

The present state, however, ... is far from satisfactorily managed. ... In the absence of 
the Registrar and the higher salaried writers, the whole oftice should be under the surveillance 
of,..Mr. Graham...in charge of the Drawing Office?. 


After the transfer of the map-printing section from the Government Lithographic 
Press in 1852 the stock and sale of printed maps steadily developed. Of each 
pargana map of the Lower Province revenue surveys 63 copies were struck off, 
and distributed, largely to Railway and Geological Survey departments, and have been found 
particularly useful [Iv, 209; 311 ]. Several other maps lithographed—North-West Provinces 
and Punjab—regularly advertised in the Government Gazette, and a steady demand maintained. 
76 plans, 1,50,420 copies, some copied on transfer paper by...extra draftsmen, and paid for by 
eontingent account, but all the printing executed by the fixed establishment. ... 

‘The entire value of the work executed from...15th March 1852 to November 1853, a period of 
20 months, ... would yield a very large profit indeed. Total number of copies printed, 3,37,112 
maps—cost of drawing and printing rupees 19,817—8—-establishment charges 16,850-10°. 

Supplies were now coming in of the 1-inch district maps that had been printed 
in England, 270 copies each. During 1853-4, 1,759 of these were distributed to 
officials, and 593 sold to the public. Thuillier asked to be 
relieved of the duty of selling maps to private applicants. By making over...all available maps 
to the booksellers of Calcutta they would be glad to undertake the task on the usual commis- 
sion. ... In this manner the maps would also receive much wider advertisement than it is in 
my power to give them through the Government Gazette only [ 306 J. 

Sale on commission was approved, and the following year Thuillier reported that 
all maps required by the publie are...now disposed of by commission sale, whilst, officials... 
are supplied às usual gratis from this office. A considerable reduction was at the same time 
made in the price of all our lithographed maps. ... I anticipate a larger revenue from this 
change. ... Rs. 2,338 realized by sale of maps to the publics. 

Whilst sheets of the Atlas of India were sold in Englarid at. 4 shillings each, sale 
price in India was fixed at Rs. 4 for the public and Rs. 2 for officials Re. | in 
Madras. "The current rate of exchange was two shillings i» the rupee*. 


In 1855, T huillier asked that the provisions of the Indian Copyright Act of 1847 
should be extended to departmental maps [ 1: 256-8 ; v, 326]; 

Although every precaution has been taken with reference to the pirating of...reviews, mag- 
azines, and other periodical works, no provision..has been madde...tu protect the interests 
of Govermnent with respect to...pirating of their maps and plans, ... which...are prepared at, 
a very heavy oxpenso tothe State ( 183, 316]. . 

The map of a cdistrict...nay not appear at first sight a costly production, but tho expense... 
and time oceupied...are...far beyond the value of most books. ... It seems but equitable that 
the Government should...[ reserve ] the right of printing and publishing the results of such n 
national work as the Survey of India. ... 

A map of the Town of Calcutta & Environs which was prepared in this office...and litho- 
graphed under sanction of the Bengal Government [ 183 ]...[ has ] been reprinted facsimile, ... 


1DDn. 465 ( 185-8 ), to SG., 44-48. * DDn. 472 (375-9), DSG. to 8G., 15-748. "GR Rev. LP., 
1852-3 ( 34-5). 3jb. 1853-4 ( xlv ) DSG., 1-3-55 ; ef. DDn. 661 (152), DSG., 5-10-35. — *jb. 1854-5 
(xvi).  *"DDn. 551 ( 56 ), cn. to n., 1-7-52 ; ih. 556 ( 151 ), 22-8-55 ( 111 ), cv. to B. 


324 MaPs 


contrary to express prohibition, by...the Government printers, and issued by them in conjunc- 
tion with their Almanac & Directory for the current year at a greatly reduced price. ... 

I would...solicit that...steps may be taken for rectifying the defect in the Act!, 
Government had no wish “to remunerate itself for the expense of the surveys by 
the sale of its maps. ... If they can be prepared cheaper elsewhere than in your 
office, ... the public should have the benefit of the competition? ”. 

From 1858 arrangements were made for a freer exchange of maps between India 
and England, and, writes the Surveyor General, in consequence of the interest 
now taken in Indian affairs, a much larger number of new maps should be sent to the India 
House, ... I would suggest...40 or 50 copies...for the Home Government and, in addition to 
those presentation copies...issuing in this country, ... 2 copies for the Topographical Depot of 
War under the...Ordnance Survey? [ 1v, 451 ], as well as 1 copy each to the Royal Geographi- 
cal Society, the Atheneum Club’, and to such military clubs as may appear appropriate. 

Thuillier urged Government to encourage wide demand for maps ; 

In consequence of...the...—extension of railways—the search for coal and iron—and other 
investigations, the necessity for good maps...is more urgent daily. The surveys of India have 
not yet been able to represent all the British districts and Native States, ... but very consider- 
able portions...have been mapped. ... The results...should be...available for all purposes. ... 

The Secretary of State...may...send out all the sheets of the Atlas of India, both for sale 
and distribution to officials. ... These...are not to be obtained anywhere except in this office, 
and...I...act as map seller. ... The maps of the Ordnance Survey of Great Britain...are to be 
obtained in any number of shops...and, as maps in this country are still more urgently needed 
... equal facilities...ought to be given for obtaining thern?. , 

In his printed list of maps for sale, 1st January 1861, the Deputy Surveyor 
General includes the following amongst those available, 

i he or General's Office, or at Messrs. D'Rozario & Co.'s Li —C 
Colored ae Habd “Colaied on rollers [ with price for each rad Solare ummmgünted-s 

Kumaun & British Gurhwal, compiled with the latest additions from the researches of Captain H. Strachey 
in 1846, and Lieutenant Richard Strachey, Engineers, in 1849-April 1850; scale 8 miles to or 1 inch 
Ed n E abcr terae forest, of Zillah Kumaon. ith 
Tal re nae surveyed under...Lieutenants Vanrenen and Burgess...in ist isa 2 ud do ‘the 
Revenue Surveyor General's Office on the scale of 2 miles = l inch. Colored and unmounted Ra. 2 [ 258-62 ] 

. Topographical Survey of a portion of the Delhi District, shewing the principal basins of drainage and the 
positions of the old bunds, also the situations of the ancient cities and the objects of archzological interest. 
in 16 sections, surveyed by Lieutenant F. Burgess..in 1849-50. Scale 3 mile to 1 inch. ... Colored and 
ume M lao mubenting ON Be uf Cate Indias fim Dal 

Map of Ra , , from i 
Nerbudda and Taptee Rivers, and from the Sindh frontier and Gulf of Camibày to. tup AR d 
and Jhansee. ... 8 miles = 1 inch, in B..sections. 74 feet by 6} feet. Colored and folded Rs. 20 [ 31 3-6] 

_ Tbe Province of Pegu, compiled by Lientenant E. C. S. Williams, Engineers and Officers of the Pegu 
Survey, from all available informetion. Scale 8 miles = 1 inch. Colored and unmounted Rs. 4 [ 196 Is 

The list includes district maps of Bengal, N.w.P., and the Punjab, on 4-mile and 
2-mile scales. ‘‘When district maps on scale 4 miles = 1 inch...are not available 
the sheets of the Indian Atlas containing the required districts will be sent". The 
2-mile maps showed village boundaries. “‘Pergunnah” maps on l-inch scale were 
available for some districts. There were maps of cities and cantonments, and a 
list of sixty engraved Atlas sheets, for sale to the public at Rs. 4 each’. 

Copies and reductions sent as routine to the India House in London [ m1, 392-3] were 
sorted and listed during Markham’s time at the Geographical Section in the Catalogue of...the 
Map Room of the India Office, published in 1878, to which reference is made in these Records. 
As might be expected many of those shown in this Catalogue are no longer to be found at the 
Commonwealth Relations Office. Some have been deliberately destroyed as being of small 
interest ; some of nautical interest were transferred to the Admiralty in London, whilst others 
were transferred to various authorities in India during 19248. 
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CHAPTER XX 


MAP REPRODUCTION 


Outside Agencies — DEPARTMENTAL:  Litho-printing — Photo-Lithography — 
POSTAGE STAMPS. 


Government Lithographic Press had been started in Calcutta from 1823 under 
‘Dr. Nathaniel Rind [ iit, 208- 9 ], and several private presses had been set up 
later, the most efficient for map reproduction being that of Jean-Baptiste Tassin 

[1v, 335, 469]. From. 1840. & section of the Government Press under Arthur 
Sanders of the Q.M.G.'s department had been set aside to work for the Surveyor 
General [1v, 300, 313, 464 ]. 

When Wroughton took office as Deputy Surveyor General in charge of the 
Caleutta offices in 1844, he found that it was the regular routine to lithograph 
63 copies each of all the revenue survey maps of Bihar and Bengal—village— 
pargana—district—13 copies of each being coloured by hand for immediate distribu- 
tion [ Iv, 209; V, 305]. As a measure of economy he proposed 
not to lithograph village maps at all, inasmuch as the boundaries and interior details...are 
delineated in the pergunnah maps, and in like manner only to lithograph those pergunnah 
maps which cannot be depicted in full...in...the district map. ... Also to color...only ten instead 
of 13 impressions. ... It is not...advisable to reduce the number of..impressions from 63, 
because after the first impression the expense is little beyond the cost of the paper. 

A special section of draughtsmen was engaged for this hand-colouring?. 

In November 1845 he reported that the first four of the n.w.p. district maps 
that were now being compiled had been sent to press [ Iv, 289 ; v, 305-6 ]; 

I will not fail to forward for your examination...& copy of every map received from the... 
press, and as...transcripts...can never present the accuracy shewn by the original, I shall... 
send the latter with 2 lithographic copies to the Hon'ble Court [ for the Atlas ; p. 306 ]. 

It unfortunately happens that the lithographic press is at present in a very inefficient 
state ; the establishment is very limited [ 327 ]?. 

He sent a copy of the Etàwah map to the Lieutenant-Governor as a specimen 
of the whole series. ‘‘A moderate price would be fixed to ensure a demand from the 
public. ... As 300 copies only of each map will be struck off, ... early intimation 
of the wants of public officers should be given? ”. 

In June 1847 Thuillier, who had now taken over charge of the Surveyor General's 
office, deprecated the abolishment of the Government Press, describing the 
Drawing Branch...as a most valuable and indispensable adjunct to the Survey Department. 

. Without the aid...of a Press capable of producing and multiplying such records, the vast 
expense of a survey would be to & great extent negatived, and as there is no other Press in 
India at all capable of executing such...work, the abolition of the Government establishment 
would...be attended with very serious...detriment to the public service. ... 

The Press...is quite inadequate to the demands I am obliged to make on it. The great 
delay now made in bringing out the maps which have been compiled in this office is not only 
extremely prejudicial to the public service, but equally so to the pecuniary interests of Govern- 
ment. ... The maps now ready for the Press and lying in this office cannot be lithographed 
under...about seven years, added to which the Bengal surveys now in rapid progress will provide 
such an overwhelming accumulation...that I have great hopes immediate measures will be 
taken to put the drawing branch on a more efficient footing. 

. During the past twelve months only 8 of the w.w.P. district maps had been 
lithographed?, out of a total of 34 that had been compiled, besides 9 one-inch pargana 


1BRC. 14-5-45 (21). |? DDn. 471 (315-8), to SG. 4-11-45. | *DDn. 470 ( 25-6), 16-146. 170 
copies each had been sold at Rs. 3 a copy after “advertising in all'the daily newspapers for one month". 


325 


326 Map REPRODUCTION 


maps of Bihar. There lay ready for the press 19 district maps of the w.w.P. and 
89 pargana maps of the Lower Provinces. 

The perfection to which lithography is now brought in England makes me very anxious 
to...take advantage of it and send some of the Bengal district maps home for publication. ... 
I will undertake at my own risk and cost to try the experiment, and on the arrival of the litho- 
graphed copies, which I hope wiil be in à shorter time than the Government Press now takes 
to execute a single map, I shall...compare the cost with the Superintendent of the Press!. 

With Government approval two district maps were sent home to be litho- 
graphed by Wyld & Co. [ 1v, 294, 493 J?, and 150 copies of each reached Calcutta 
eight months later. The prints were (executed in the most beautiful and clear 
style" which “almost bears a comparison with engraving ", whilst the total charge 
for the two maps, including freight and insurance, came to £98-2-0, against the 
Calcutta estimate of Rs. 600, or £ 60. 
as the price of simply’ lithographing the Mirzapore map without...the expense of printing 
and paper. ... The work done in England is considerably cheaper, while it is sure and certain 
in its results. ... Estimating the time that the simplest...maps take in going through the 
Government Press, I feel sure that so difficult a district as Mirzapore would not have been in 
the hands of the authorities for many years to come’. 

The Mirzapore map at Rs. 6 a copy, and that of Puree at 4 rupees, will pay the entire cost 
by the sale of 90 copies, for which we have subscribers’ names recorded [ 311 ]. ... As the maps 
become more extensively known the demand for them is increased. ... By multiplying the 
number of copies the price may be reduced?. 

Later in the year five more district maps were sent to Wyld with request for 300 
copies of each, 100 copies overland and the remainder by the Cape, “each district 
to be despatched as soon as ready "5. The Directors now ordered that future maps 
should be sent officially to India House, and the Surveyor General urged that there 
should be no risk of infringement of copyright ; “the immense expense of engraving 
the sheets of the Indian Atlas can never be repaid if the copyright is infringed” [ 1: 
256-8; v, 323-4]. He shared Thuillier's anxiety to speed up the compilation and 
printing of the revenue surveys ; 

The destructive ravages of climate and insects..render it peculiary desirable that such 
valuable and costly documents should be not exposed to the danger of being lost. ... The 
best mode of ensuring a satisfactory compilation under official...guarantee would be to des- 
patch two manuscript copies to the India House by successive overland mails with an emergent 
indent for the number of copies required’, 

Manuscripts of five more district maps were sent to India House at the end of 
18497, From 1861, however, these district maps were printed at the Surveyor 
General's office at Calcutta as heavy arrears had accumulated in London. The 
pargana maps on the other hand went regularly to the Government Press, for it 
was impossible to send them also to London, and by 1851 their printing was much 
in arrears. It took from October 1845 to January 1848 to print off 35 sheets of 
Bihar District. 

To counter the great shortage of lithographic draughtsmen Thuillier repeatedly 
urged that a section of the drawing staff and of the presses should be transferred 
to the Surveyor General's office under his charge ; 

The Press being under the Quartermaster General's Department...I consider to be a great 
mistake ; I mean the Drawing Branch of it [1v, 313; v, 325]. If we had it here attached 
to your office ... I should be able to make a very flifferent show. Wroughton said the same? 

Twelve months later he reported progress on the district maps ; 

Owing to the inefficiency of the Government Lithographic Press, the publication progressed 
at the rate of about 4 to 5 districts per annum only. This was brought prominently to the 
notice of Government, and...measures for the printing of the maps in England...sanctioned, 
by which...with a few exceptions the whole...of the N.w.P. districts have now been published, 
and...for the Bengal districts...no delay...need be anticipated. ... 
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Six still remain in the Calcutta Press, and from the constant demand made for them un- 
successfully I can form no idea as to their probable time of publication. ... A want of paper is 
the cause assigned for their further detention. ... Until the Drawing Branch of the Lithographic 
Press is placed under the control of this Department...no satisfactory results can be expected. 
-.. Trouble caused in correspondence with the Press is extreme, and the disappointments in the 
issue of a map...of more consequence. Not only the geographical maps of the North-West 
Provinces are thus in arrears, but the large-scale Bengal maps...are greatly behindhand!. 

Askedif he could take over full control of the Press, he replied that this would 
entail a correspondence with almost every public functionary in the country relating to...orders 
for the lithographing of forms...and returns of every imaginable description. ... The superin- 
tendence of such duties...is...totally incompatible with my present avocations. ... 

The Drawing Branch...is a distinct matter, ... the correct copying on transfer paper of the 
maps of this Department. ... The Surveyor General and myself are the...interested parties in 
the conduct of this branch, ... and therefore desirous of seeing it put on an efficient footing. ... 

While the survey records are increasing, and have increased fourfold, the outturn of the 
Press remains in the same inefficient state it has done for the last three or four years. ... Un- 
less some immediate steps are taken, the heavy arrears now lying in this office, to the extent 
of eight years survey, never can be retrieved. 

He urged the transfer of the drawing branch under the charge of Mr. H. M. 
Smith to the Surveyor General's office, and thought that "'with..the proceeds 
from the sale of maps...I should in a very short time...turn this portion of the Press 
to a most advantageous account, and effect a considerable economy”. He had 
arrears of 365 maps lying in his office awaiting printing— 

300 pergunnah maps—20 district maps, large scale—31 district and general, geographical 
scale—14 index maps. ... At the average rate of progress made for several years past, .. 
such an amount of work could not be finished even in ten yeara?. 


DEPARTMENTAL LrirHO-PRINTING 


In July 1851 Thuillier put forward definite proposals for placing the map- 
printing of the Department on a good working footing ; 

The remedial measures proposed are—1st. The increase of the drawing department. 

2nd. The attachment to the office of an efficient lithographic press establishment. ... 

3rd. Some plan with the Hon'ble Court of Directors by which maps compiled in this 
country may be sent to England and there speedily executed and returned. 

The drawing branch of your Presidency office is manifestly inefficient. ... What we most 
require are good compilers, men of education and professional knowledge, who can be trained 
up to...put together discordant materials, and exercise sound judgement. ... 

The want of an efficient lithographic preas to work in combination with this office has long 
been...felt. ... It is only by a froe and unchecked intercourse between the press and the drawing 
branch of this office ( which does not now exist ) that the publie service can be carried on. ... 

With reference to...some plan by which maps may be sent direct to...England and there 
speedily executed and returned, ... the system now in force...meets the case. These maps 
are beautifully lithographed by Mr. Walker, and returned without any unavoidable delay. ... 

A local press is absolutely necessary, and...without one very serious impediments...would 
ensue. If every trifling requisition had to be sent home...the delay would...be prohibitory. 
At present many of the Revenue Survey maps on the larger scales are transferred to the stone 
and distributed to the...local authorities with considerable expedition, and this style of work is 
well done in Calcutta. 

Mr. Wyld's bill for lithographing 11 district maps, ... including all charges for freight 
insurance, etc., average Rs. 712 each district, of 300 impressions. ... 

I believe in a very short time, by judicious management, I could make the Drawing Branch 
of the Lithographic Press fully pay for itself. All that is now required is a small increase of 
establishment to start the business in an efficient manner, to work off the heavy...arrears, and 
keep pace with the impetus now given to survey operations all over the country?. 

Under Resolution of the 5th December 1851 the drawing branch of the Govern- 
ment Lithographic Press was transferred to the Surveyor General's office, with 
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additional establishment bringing the full cost to Rs. 720 a month, including Rs. 100 
for the D.s.G. as Superintendent!, The establishment from the old press reported 
on 15th March, bringing two hand presses and equipment, which Thuillier considered 
quite insufficient for his needs, especially as the larger press was “ a rough thing 
made by a bazar carpenter, requiring three times the amount of labour of a modern 
press". He asked leave “to procure two new iron presses...of the most approved 
construction. ... They may be had for 600 to 700 rupees each". ... 

The number of lithographic stones received will be inadequate to keep the presses and the 
draftsmen at work. ... The orderof Government is therefore requested to my procuring the 
stones, ... 6 Imperial and 6 Royal, and such others...as the...business may demand. Lithogra- 
phic stones are sold by the weight, from about 5 to 6 annas a pound. One stone of... imperial 
size would cost at this rate about Rs. 60. ... 

Nothing has been made over to me...to carry on even a single press...nor can such articles 
..be spared. ... In order to save Government any further expenses...the proceeds derived from 
the sale of maps should be made available, the funds obtained in this way...now in my hands 
amounting to about 4,700 rupees. ... 

The accommodation in the house occupied by the Surveyor General’s office being totally 
inadequate for the addition of the Press, I have had it removed to very...convenient premises 
in the immediate vicinity. ... It is of the first importance that the two establishments should 
be as close together as possible. As time and opportunity permit I am anxious to make this 
establishment equal to every description of printing and engraving work, for the want of which 
Calcutta is so...behind every other place. ... . 

The appointment of a competent Head Assistant...is...of considerable importance. Mr. 
H. M. Smith, a draftsman in the Quarter Master General's Department who is an accomplished 
artist in lithographic drawing...has applied. ... I have informed Mr. Smith that I shall very 
pleased to nominate him provided he can obtain the consent of his immediate superiors?. 

All these proposals were approved except the appropriation of map sales ; 

His Lordship is unable to sanction this proposal, and he desires that all savings accumulated 
now, and all that may be accumulated hereafter, from the sale of maps, be forwarded to the 
General Treasury...to the credit of Government. You should always apply...for permission to 
make any purchases...for the Press’. 

Smith’s transfer was effected from 17th April. Three promising Indian draughts- 
men were also engaged, and the Surveyor General agreed that the services of all the 
draughtsmen of the main drawing office should be available for litho-drawing when 
necessary. After a year’s work Thuillier made proposals for increasing output ; 

The small establishment is becoming very efficient in so far as the present style of doing 
work by means of transfer paper is concerned. With a drag at starting of about ten years 
arrears, ... the establishment...has been sufficient to meet our most pressing wants, but it 
cannot be expected to work up to the steam power of the surveys now in force. Many of the 
old and valuable materials, ... therefore, embracing parts of the country entirely unknown, 
but eagerly sought after, must given way to the pressure caused by new surveys. ... 

An intermediate man is required...to watch the press as the impressions are coming off, to 
guard against all imperfections and to ensure cleanliness and care on the part of the printers. 
An East Indian on...40 rupees would suffice. ... Provision should be made for the stone correct- 
ing, by the addition of...draftsmen on the ordinary salaries, say 25 to 30 rupees a month. ... 

The method of...transfer paper is open to many disadvantages...caused chiefly by...in- 
fluences of the atmosphere, which are so opposed to lithography that during the hot season the 
office hours are from 6 a.m. until noon, impressions not being pulled after 10 a.m., and the 
transfer drawings of large and elaborate maps become so affected as to spoil before they can 
possibly be finished by the draftsman. Hence large maps...are obliged to be cut off in small 
sections and put on the stone piecemeal. Every separate transfer endangers the appearance 
of...the expansion and contraction of paper which must be applied to the stone wet ; the chances 
of a perfect union of the sections is...extremely problematical. ... 

The improvements...made in lithography in England and on the Continent consist of... 
angraving on the stone, ... performed so exquisitely as to give results almost as fine as copper- 
plate engraving. ... The art of engraving on the stone is not yet known in Calcutta, and it 
would...be a step in the right direction if we could secure...a competent artist from England. ... 
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Another improvement which I have long contemplated is the tinted lithography, or printing 
in colors [ 319 J. The immense quantity of coloring work thrown on...the draftsmen in 
the two drawing branches...is...a heavy expense. ... 

Two good new presses with the latest improvements ( double side lever )...sanctioned by the 
Bengal Government...are not large enough for maps of the more important description, ice 
the preparation of which — cutting them into several sections and printing off on separate 
stones and sheets of paper, the rejoining of which is a most difficult job— ... detracting greatly 
from the appearance...of a map. ... 

With good draftsmen and good presses it is essential to have good Paper, ... otherwise the 
labor is half lost, and the maps...are not sufficiently stout to bear handling. Nearly all the 
maps published have been...put on the most flimsy and wretched paper imaginable. ... Great 
endeavours have been made to obtain a better article. ... The Superintendent of the Press 
consented in October last to forward my indent containing a good specimen of lithographic 
paper...to the India Housel. 

The Directors refused the services of a man from England to introduce engraving 
on stone, but arranged for supply of a larger press and “first-rate paper "?, 

In February 1854 Thuillier was called on to drop all map reproduction and devote 
the whole resources of his establishment to the printing of Postage Stamps, and the 
manner in which he succeeded in this colossal task is described separately [ 332-5 ]. 
During the stress of this special work the number of presses was increased, several 
new ones being made up in the Mathematical Instrument Maker’s workshop under 
the skilled direction of Saiyad Mohsin Husain. Further addition was made by the 
purchase of presses and accessories that had arrived from England on the order of the 
Military Orphan Society which had since lost the Government contract for printing?, 
The staff was increased so that at the close of the emergency the Department was 
altogether in à very much stronger position. By September 1855 establishment had 
risen to Rs. 2,002 a month, aud, writes Thuillier, 
we have now...17 large and small presses, 10 of which are “iron-scraper” by Dean & Sons & 
Straker of London and Craig [greig] of Edinburgh. These vary in size...and are very fine 
machines containing the latest improvements. ... At the time I was called on to lithograph the 
postage stamps in February 1854 I had only 9 or 4 presses, and...I was obliged to make up 
several wooden presses in the Mathematical Instrument Department. .. In a very short 
time eight very excellent presses of the “scraper and double-side lever" principle were turned 
out, on which most of the Postage Stamps were printed. ... 

The stones are all imported ( German ), and those fitting the largest presses are beauti- 
ful. ... In Calcutta only stones of a very small size are procurable ; these are likewise imported 
and sold at 4 to 5 annas per lb. The largest stones are sold in England at 2} to 6d. per lb. 
We have no Indian stones in use, but I have seen specimens from the Asiatic Society of some 
rough pieccs obtained from various parts of India [ 1v, 313, 466 ]. but unless large slabs of an 
average thickness are procurable, they will come into but little practical usc. 

Good paper...for lithographic printing...is essential to produce good impressions, This 
we procure from England through the Stationery Department ; ... we are now well supplied 
with the proper article of all sizes. 

The transfer paper is China, obtained...direct froma Canton. ... Such paper is not procur- 
able in the market here, but its soft texture and peculiar property is the best adapted for 
lithography. The solution of gamboge and isinglass is applied in this office. 

The transfer, ua well as printing, ink is made up un the premises. ... The best lamp-black 
is made from turpentine wick lamps. but this is expensive and only used for very fine work. 
‘The linseed oil for the varnish should be of the purest quality’. ... 

A great desideratum...is iv good supply of soft or rain water for settling the stones with the 
sponge during printing ; for the want of this I was unable to succeed with the red postage 
labels for some time. ... We now keep large Pegu stone jars with tin covers having lock and 
key to contain sufficient quantity for the whole of the hot weather. 

The very hot months are...very hostile to lithography ; after 9 or 10 o'clock in the morning 
it is difficult to pull good impressions [ 328, 3352-3 ]. ... 

Lithographic drawing demands constant practice ; without this the hand fails in the delicate 
work and becomes unused to the preparation of the pens. ... 
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In addition to the Press attached to this office, the Chief Engineer has recently established 
one for...the Department of Public Works, ... whilst all the ordinary Form work...is executed 
at the old Government Press attached to the Stationery Department}. 

To the Surveyor General's request that the sheets of the Himalayan survey should 
be lithographed in colours [ 208, 318-9 ], he replied in June 1855 that 
at present owing to the extraordinary and overpowering heat and denseness of the atmosphere 
it would be quite vain to attempt such delicate work. ... Such a task will require very full and 
careful superintendence. ... It will be essential to do it during the regular hours of business in 
the early morning. ... Each sheet will require four separate tracings and transfers to the stone. 

The hill-shading must be done in light black and printed separately from the names; 
...neutral tint cannot be mastered. ... Delicate printing will be necessary, and I propose to make 
the lamp-black from turpentine wicks which will give far better results than mustard 
oil lamps ( 333 Y*. 

The following year he reported that several of the draughtsmen were now able 
to draw direct on to the stone, getting much better results than by the transfer 
paper, but in 1857 he had to apologise for the poor results of two-colour printing 
on Lumsden’s sketch map of the Kurram valley [ pl. 2]; 

The attempt at expressing the ground in chalk on the stone and by separate printings has 
not been so successful as I...hoped for. ... As this is the first time we have executed such... 
work, allowances must be made. ... I look forward to being soon able to turn out a sketch map 
of this nature in considerably less time, 

Two years later Waugh again pressed for the Himàlaya sheets, and while regrett- 
ing that no start had yet been made Thuillier replied that 
the difficulty and labour is so great as to make me despair of ever being able to meet your 
expectation or your wishes. ... [ He described ] the very intricate nature of these plans, ... 
[ and told of ] the reluctance of our draftsmen to attempt the task which has been pronounced 
by Mr. Walker...to make even English engravers hesitate. ... 

An attempt must be made to print the topographical details in separate colours ; without 
this I have no hope of the names being readable over the heavy mass of hill configuration. ... 
Printing in colours, however, is quite in its infancy in this office and, until we are supplied with 
the very purest materials...which are not to be found in Calcutta, and until we have better and 
more educated printers, ... I fear no great progress can be expected in an art which has not 
very long been fully developed even in England. ... 

As soon as our first specimen is ready it shall be submitted for your inspection‘. 

Work went better than expected and Thuillier reported two months later ; 

The hills have been drawn on the stone in chalk and the other details by the usual transfer. 
The indexing, or registering, of the paper on four different stones is so difficult and uncertain 
owing to the unequal expansion of the paper on different days, and by different wettings, as 
to render it very improbable that we shall be able to succeed with the heavier sections. The 
present one had to be redrawn and retransferred several times. ... 

The hill shading I think will answer well; ... Mr. Musgrove will improve as he goes on. 
This is the first attempt only. The black writing contrasts well with the soft chalk shading, 
the results being produced from different stones and by separate printing. The drainage being 
blue relieves the hill-shading, and looks very well. ... We are very badly off for the red colour 
which is very hostile to clear printing, but I have sent to England for...colours of all kinds. ... 

The lines of latitude and longitude and margin are in blue. This is necessary for preserving 
the true values and positions of the sites of places which we find must be of the same colour 
and printing as the streams to which they have such close proximity. We are now engaged in 
trying to effect better registration by means of tracing and drawing all details on the stone®. 

In January 1862 the complete set of 14 sheets, with an extra sheet for index and 
title, was issued in atlas form [ 208, 319; pls, 6, 10 JP. Montgomerie was the first to 
send his congratulation ; ‘‘ I am delighted to hear that you have finished the degree 
sheets. What a triumph over the Geographer [John Walker] and the Indian 
sea. Your Atlas will be well worthy of a place in the Exhibition" ?*. Thuillier 
was proud to report 

These...elaborate maps, on the scale of four miles to the inch, delineating this most difficult 
-.mountainous country, were executed in the style of chromo-lithography, each plate having 
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four printings, and by & combination of chalk drawing for the hills direct on the stone, with 
transfer drawing for the outline, writing, and figures, a very successful result was produced. ... 

A copy of the same atlas sent to the Great Exhibition of England [ 1862 ]...has...obtained 
for the Department the honour of a prize medal, a further incentive towards effecting still 
greater improvements in the beautiful art of printing from the stone [ pl. 10 ]!. 

Three sets of the atlas were despatched to England in May 1862, one copy for 
the Council of India, one for Sir George Everest, and another for Sir Andrew Waugh 
under whose direction both survey and publication had been effected [ 319 ]. 

Thuillier was even better pleased with the map covering Johnstone's survey of 
the Derajat [219]; ‘‘ The preparation of this map has been tedions job, ... litho- 
graphed and issued in a style which has never before been arrived at in India’’?, 


PuHoTo-LrrHoGRAPHY 


In 1856 the Surveyor General applied without success for the services of William 
Glynn [ 1v, 384; v, 419 ], a keen amateur photographer, to assist in experiments at 
Dehra Dün “ with the view of ascertaining whether the art of photography...can 
be applied to...multiplying copies of manuscript maps, ”?. 

In 1857 two plans were sent out from the Ordnance Survey at Southampton 
as specimens of the use of photography in reducing maps from one scale to another. 
These were lost in transit during the disturbances of 1857 and, when asking for 
replacements the Surveyor General asked for two ' complete sets of 1st class photo- 
graphic apparatus suitable to the purpose of multiplying plans by photography 
[ 141 ]”. These two sets were purchased by the Ordnance Survey and reached 
Calcutta in January 1860 but, writes Thuillier in May 1861, 
with my present inadequate staff and manifold avocations I am totally unable to devote 
sufficient time or attention to this fascinating study. ... Without a practical photographer of 
acknowledged experience on this particular...work attached to my establishment, I fear our 
amateur experiments would only lead to expense and loss of valuable timet, 

Meanwhile Government had approved the local purchase of a camera and 
photographie apparatus for the Kashmir survey where Melville made good use of 
them though not on actual map reproduction [ 141, 235 ]. 

Whilst on furlough during 1859, Depree visited Southampton, and reported on 
the process of photo-zincography. Town plans of scale 1: 500 were reduced to 
scale 1: 2500 to make parish plans, which were then further reduced to make 6-inch 
county plans. The Surveyor General agreed, however, with the Director General 
of Ordnance Survey that the system would be of little use in India for the reduction 
of one-inch topographical maps to the quarter-inch scale; "maps would have to be 
specially drawn for such reduction "5. 

From lat June 1862, however, a small photo-branch was started at Calcutta 
under two Sapper n.c.o.’s sent out from Southampton®, whilst at Dehra Dün 
where the Kashmir party was in recess, the photographic apparatus was ‘“‘employed 
in furnishing preliminary copies for current use until the originals are engraved 
and published”, ‘‘But the results, though exceedingly useful, fall short of what is 
produced by photo-zincography or photo-lithography ”’’. 

Whilst on furlough in England in 1864-5, Hennessey spent several months at 
Southampton where he mastered the art of photo-zincography. On his return to 
Dehra in March 1865, he superintended the erection of a press, and from that time 
onwards trained a succession of officers in the work. Of these James Waterhouse, 
of the Artillery, joined at Calcutta in July 1866, and held charge off and on till 
1895, from 3rd March 18678. 
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During 1853, under instructions from the Court of Directors, the Government 
of India called on the Calcutta Mint to produce designs for a series of postage 
stamps ; their requirements could not be met by printers in England for two or 
three years. The Mint designed a two-anna stamp with lion and palm-tree, and 
printed about a million of them in green, but these were never issued. They also 
designed a red half-anna stamp, but had no facilities for printing and in January 
1854 Government asked the Deputy Surveyor General if stamps could be printed 
on the presses that were now installed at the Surveyor General's office. On 22nd 
February Thuillier submitted proposals for taking up the work, together with designs 
with the Queen's head prepared by his head draughtsman, Mariano Smith! [357, 360], 

The accompanying four specimens...have been drawn on transfer paper and struck off in 
a hurried manner. If these designs are approved, I propose to get them carefully engraved 
on the stone and then multiplied by transfer so as to cover a moderate size stone containing 
...144 stamps, which being pulled ina Royal size press, 300 sheets may be obtained in one day, 
and on an average one million per mensem, provided always that the drawings on the stone 
do not becorne thick and bad. ... 

I have...estimated...for an increase of only 6 presses with & complement of working men, 
and two presses spare...for transfer purposes. .. The entire establishment...will...produce 
30 millions of stamps at a cost of about 200 rupees a million, not inclusive of paper. The 
paper, of which specimens have been furnished from Serampore with a watermark on it is of 
too rough a texture. Ifa finer...paper can be supplied it will answer...against counterfeit. ... 

The stamps in single colour are the most easily produced...[ and ] more businesslike. The 
double colours will require immense time and care. ... 

In the Superintendent of the Press, Mr. H. M. Smith the Government possess a most excellent 
...publie servant to whom is due all the credit of the designs?. 

Government approved the inerease of establishment and purchase of extra equip- 
ment [329]. At the Stationery Office, a suitable paper was 
received from England, on which the stamps for deed and promissory notes are struck off. 
This...is well fitted for lithographic purposes, and being...covered with a good and distinct 
watermark will...serve for the postage stamps until a more suitable article is expressly made?, 

The first point of importance, wrote Thuillier, was 
a representation of Her Majesty's head. After repeated trials, ...& bust drawn on transfer 
paper and afterwards engraved upon the stone, with the words “India” at the top...and “Half 
Anna" at the bottom, was adopted. ... A sufficient number were laid off upon the stone so as 
to preserve uniformity and to form & convenient block of one hundred and twenty, three of 
such blocks filling the sheet of stamp paper. ... 

A..number of stones were prepared and, after many disappointments and unceasing. 
labour, ... were charged with the red vermillion English lithographic ink‘, a very small quantity 
of which I happened to have by me, and a few hundred sheets were struck off and transmitted 
to Bombay by the steamer of the 6th instant. 

On the...English...vermillion ink being expended, colour of apparently similar quality was 
obtained from the Stamp Office, but this was found entirely to destroy the impressions on the 
stone, the proofs coming off thick and smeared...so as to render the stamps unserviceable. 

Prompt orders were despatched to Bombay to suspend sale, but a few reached 
the publie. Thuillier made another trial ; 

_ All the stones...were cleaned off, and the whole of the materials...were made up fresh from 
the purest ingredients obtained from the...dispensary, and in our own presence, doubts having 
arisen as the to purity of the transfer ink...previously used. ... To secure a good standard, ... a 
careful engraving on copper has been made, ...and from this plate transfers have been 
obtained which are undoubtedly superior to the former lithographic standard. 

With these precautions...the blocks were again formed on the stones, ... but in smaller. 
blocks of...96 each, ... more conveniently saleable in equal rupees, and from the sharpneas of 
the transfers from the copper plate I fully hoped that success would attend. ... Printing...has 
been tried both earlyiin the morning and late at night, and no pains have been spared to 
guard against the defects which. have hitherto prevented them from being struck off. 

“The results were bitterly disappointing; - m 
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It is evident that lithography in this country, and during the hot season especially, cannot 
be relied upon, and...steps should be taken to procure proper stamps from England. 

Attempts were then made to print in blue; cobalt was no better than vermillion, 

but refined indigo was more promising, whilst black was better still ; 
The impression in black is distinct and fine. The printing ink—composed of simple lamp- 
black obtained from the best turpentine wick lamps—...works so well with our maps that we 
should find no difficulty in proceeding at once with the stamps in this style. ... The large 
sheets...do not print so well as the small ones. ... 

L..recommend that the half-anna stamps be proceeded with at once in simple black 
printing, and in single blocks. ... The blue colour, if successful, can be reserved for the one- 
anna stamp, and to ensure a due contrast...for night work at the post offices, a different shape 
stamp can easily be adopted?. 

Further experiments with indigo were, however, successful, and on the 5th May 
Thuillier reported in person to the Governor General that good progress was being 
made with the half-anna stamps in blue, of which “‘during...yesterday alone, the first 
day of real progress, by keeping the presses at work double hours", nearly a lac and 
a half of stamps had been printed off. Arrangements were now made for officials 
of the Stamp Office to take the stamps over from the press about once a week. On 
the 11th Thuillier reported that i 
the printing of the half-anna stamps in blue has progressed very satisfactorily indeed. Up to 
the present date one million and a quarter...have been struck off and, by employing our estab- 
lishment and presses from 6 a.m., until 8 p.m.—two hours intervening for refreshment—I 
&m now able to obtain about 3 lacs per diem. "This number will be increased when additional 
presses can be procured, and for which due arrangements have been made for getting the 
manufacture in Calcutta as speedily as possible. ... 

I respectfully solicit permission to remunerate the printers and pressmen by payment for 
the number of extra hours they are actually employed daily, which is equal to a full day's 
ordinary work. ... The establishment has shewn the utmost activity and good will. 

The Survey had to make all security arrangements because the Stamp Office 
officials declined to keep the long working hours ; 

I have been supplied with the watermarked paper in the original boxes as received from 
England, containing 15 reams. ... If we return an equal quantity of paper stamped with 
postage labels every object is attained. It will not be practicable to lock up the lithographic 
stones in chests ; they cannot easily be removed from the presses. . 

The press room is guarded by a jemadar and four burkundauzes day and night, whilst 
the room where the paper is kept is locked up on all sides. Every person...is searched on going 
out, and from...my own constant attendance...I believe every possible protection is afforded 
for the safety of the stamps’. 

On the 26th June Thuillier reported that 
up to the present date 134 millions of the half-anna labels have been struck off and delivered 
to the Stamp Office. I had hoped to have greatly exceeded this number, but owing to the 
Ramazan fast of the Mahommedans, which commenced on the 27th of May and has been 
strictly observed by the greatest proportion of my pressmen and printers, it has been found 
impossible for the men to work double hours. ‘This restriction will...be removed in two days, 
when we shall proceed with renewed vigor and extended means?. 

The last of the four wooden presses—imperial size—double side lever action— 
ordered from the workshop in March was delivered on 20th June. They were 
"so good and well adapted...not only for the postage stamps, but for the general 
mapping business" that Thuillier ordered four more of the same pattern‘. 

The stamps were scrutinized in the Stamp Office and 20,000 blocks were rejected 
from those delivered on 14th July, some of them "'spoilt...owing to the imperfect 
cutting of the paper into separate sheets”. Thuillier commented that 
the whole of these sheets have been carefully examined, and gone through several hands in 
this office. All those which were...passable have again passed through my own hands and, 
although a great many may be...saleable, ... I am anxious to allow none to be distributed that 
are not really good, and I have therefore condemned the whole with the exception of 58 sheets 
which appear perfectly fit for use. ... The remaining 15,000... I am quite content to accept 
your opinion of them. ... These rejections...amount to scarcely two of our best day's work. 
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By 31st July the last batch of the 30 million half-anna blue were handed over, 
and a start made on the one-anna ; i 

A fair contrast with the half-anna label being essential, I determined on again persevering 
with the red colour. ... By means of our improved materials and the constant experiments, ... 
the...one-anna labels are now printing...steadily...and, although more time and care are requir- 
ed in the manipulation, ... I trust an ample supply will be speedily obtained. ... 

The number required, ... not more than 5 millions, will be ready within the present month. 
Of the half-anna, I am informed that when 35 millions have been completed no more will be 
required. On the present date, 11th August, we have... j 

Half-anna, blue, 31,743,360 labels, value Rs. 991,980. 
One-anna, red, 2,562,112  ,, » Rs. 161,382. 

A considerable number have been rejected on account of imperfections in printing, damaged 
paper, and bad cutting of the treble-block sheets into single blocks. This was to be expected 
when we take into consideration the extreme haste with which the work has been executed— 
a considerable portion having been done by candle-light...—very...inexperienced men we have 
been obliged to entertain and instruct —and the new machines. ... 

A flaw in a single label invalidating the whole block, about 20,000 blocks have thus been 
rejected. ... Somewhat relieved by the quantity in store, more time can now be devoted, and... 
better printing secured. The cutting of the sheets I have also provided for in this office, as 
their appearance suffered by...tearing them in the Stamp Department. 

Start was now made with the four-anna stamps in red and blue ; 

A standard...has been engraved and several experiments made in printing in two colours, 
-. These labels have all been protected by the watermark, and only one dozen placed on each 
sheet, with the double object of facilitating the postal &ccounts and rendering the printing 
easier. ... The difficulties, however, of the double printing are so great that I fear it will not be 
practicable to produce the four-anna stamp in this style in sufficient quantities. The register- 
ing...of the paper on the stones demands the uninterrupted presence of a European assistant 
of experience. ... Many sheets will have to be rejected. ... 

The eight-anna label has not yet been commenced...because the Director General...hoped 
the 4-anna one would supercede the necessity of a higher label. ... A two-anna label has lately 
been suggested and & standard is now engraving for it!. 

After yet another hitch over the supply of vermillion, and the usual interruption 
by the Pujah holidays, printing was brought to a close, and delivery of the last 
consignment made on 28th October, bringing the total to 


Half-Anna, blue, 31,958, 784, value Rs. 988,712 
One-Anna, red, 7,858, 368, » Rs. 491,148 
Four-Anna, red and blue, 206, 040, » Rs. 51,510. 


The standard copper plates ( writes Thuillier ] have been carefully placed under lock and 
key under my own seal and that of the Supervisor of Stamps, and the blocks on the stones have 
all been cleaned off. I shall be prepared to strike off additional quantities...whenever it is 
the pleasure of Government. ... Every sheet of...watermarked paper has been duly...accounted 
for. ... The current duties of the press in the mapping department will now be resumed?. 

During December and the following March, two more batches of the four-anna 
stamps were struck off, to the number of over one million labels or stamps. For 
the second printing they were set 24 to a block instead of 12, to economise in the 
watermarked paper and in printing time?. 

In July 1855 a further one month's supply of the half and one-anna stamps 
were called for and printing continued as demand required until news came that 
the supply of stamps from England had reathed Bombay in Octobert. Four-anna 
stamps were completed with the second colour and the last were delivered to 
the Stamp Department on 3rd November. The final total of stamps numbered 
47,732,596, to the value of Rupees 21 lacs, 180,6685. ` 

In recognition of his part in carrying out this formidable task—altogether be- 
yond his duties as Deputy Surveyor General, Superintendent of Revenue Surveys 
and Mathematical Instrument Department—Thuillier was granted a special allow- 
ance of Rs. 350 a month, which he drew from February 1854 to November 1855. 
He records that 


! DDn. 564 (137), DSG. to Home Dept., 11-8-54. ?DDn. 563 ( 340), DSG. to Home Dept., 2-11-54. 
*DDn. 564 (188), 13-12-54; ( 225) 26-5-55. *printed by De La Rue & Co. of London. 5DDn. 564 
(259), DSG. to Supt. Stamps, 29-11-55. 


PosTAGE STAMPS 335 


the device for the stamps and the success in printing them in colours were entirely due to Mr. 
Smith's unwearied labours. ... Disappointment attended our first endeavours, but by per- 
severance of no ordinary character the difficulties were at last surmounted, and the demands... 
for..thirty millions of. heads were actually complied with under the time estimated, and 
sufficiently early to permit of the introduction of the new Postage Act on the date intended. 
This could only be effected by prosecuting the duty double hours which involved...superin- 
tendence from 6 a.m. until nearly 9 p.m. daily. In consideration of this duty Rs. 100 was 
added to Mr. Smith's salary, which no servant of the Government ever more richly deserved}, 

Several of the stones and plates on which the various experimental and working 
designs had been laid down were preserved at the Surveyor General's office, and at 
various times, 1890, 1894, and 1915, coloured prints on common paper have been 
taken, some being printed within a border bearing the note “Facsimile copy, 1894", 
others with the printed word SPECIMEN spaced on the reverse. 

In 1916 and 1922 these 9 stones and 6 steel and copper plates were officially 
presented to the Royal Philatelie Society in London, together with 10 sheets of 
specimen stamps [ pl. 20 P. These plates had been engraved by “‘Numeruddin”’ 
from designs by Mariano Smith [ 332 ]. 

Copies of letters from D.S.G.'s eorrespondence book of 1852-5, and of a few 
specimen stamps have been lodged in the Survey Library at Dehra Dün [ special 
shelf, Q 52]. Other accounts will be found ; 

Report by Mr. Douglas Garth before the Royal Philatelic Society, 9th January 1891. 

Report read on 6th March 1891, by Mr. T. K. Tapling after & visit to Calcutta during 1889. 

Report on Postage Stamps of British India d: Ceylon covering these two papers, pub. by the 
Philatelic Society, London, 1892. 

Bengal Past d: Present. x1, 1915 ( 234. The Calcutta Printed Postage Stamps of 1854-65. 
Wilmot Corfield, Curator, Royal Philatelic Society. 

Statesman, 12th Jan. 1954, letter from Ramesh K. Ghoshal, 10-1-1954. 

The Indian Archives. vin/2, July-Dec., 1954. The Indian Postage Stamps of 1854-5, 
R. H. Phillimore. 


1DDn. 624 (83), DSG. to SG., 5-4-56. — *SG. to R & A. Dept., 7-1-1916; RPS. to R & A. Dept, 
19/20-4-1916; Royal Philatelic Soc. to SG., 13-10-1922. 
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ADMINISTRATION : THE SURVEYOR GENERAL 


y , : 
Surveyor General & Superintendent Trigonometrical Surveys — Field Office --- 
Clerks — Draughtsmen — Computers — Correspondence & Reports — Finance. 


XT HEN he took over charge of the Department on 16th December 1843, Andrew 
| V Waugh had served eight years with the trigonometrical survey under Everest 
and had acquired thorough knowledge of its principles and practices, and. of 
all Everest’s plans for the future. He had won Everest’s complete confidence, and 
during the eighteen years that he held charge of the double post of Surveyor General 
and Superintendent of the Great Trigonometrical Survey, he proved an admin- 
istrator and organizer of outstanding talent, under whose direction the trigonometri- 
cal survey was extended widely on the soundest geodetic principles, whilst topo- 
graphical surveys and mapping, in which he had no previous apprenticeship were 
developed to an extent hardly thought of by Everest. Revenue surveys were 
extended in all three presidencies but, as in Everest’s time, did not call for the 
Surveyor General’s personal direction. 

Waugh started without a deputy, for the post of Deputy Surveyor General and 
Superintendent of Revenue Surveys had been vacated by Bedford in J anuary 
1843, and was not filled until Wroughton returned from furlough in March 1844. 
He at once took over control of the revenue surveys of the Bengal Presidency 
under the Board of Revenue at Fort William, and on Waugh’s departure up country 
assumed charge of the Surveyor General's offices at Calcutta [ 348]. Waugh left 
Calcutta in October 1844, to make his headquarters at Allahabad for the better 
control of his trigonometrical parties [122]. Dehra Diin and Mussoorie were 
temporarily abandoned. 

Allahabad and Benares are the two stations specified in the Hon'ble Court's despatch as 
the most appropriate localities for my headquarters in the field [ 1v, 319]. Allahabad may be 
considered the more eligible. ... Its proximity to the Karara meridian should not be lost sight 
of; ... operations in that quarter...have hitherto proceeded at a very slow rate ( 11 ]!. 

His journey by boat up the Ganges, accompanied by a select staff of clerks, com- 
putera, and draughtsmen, took nearly seven weeks [ Iv, 170 ]. 

Unlike Everest Waugh took no regular share in field operations, but kept 
himself free to tour round his field parties inspecting and advising his many new 
officers. Renny had taken furlough and James had died ; Shortrede failed again 
Young military officers were brought in, and some of the more experienced of the 
civil assistants succeeded to executive charges. Arrangements had to be made for 
shifting the parties from one meridian to another, and to the new longitudinal 
series that was to run from Rohilkhand to Purnea through the tarai forest along the 
foot of the Himalaya. a 

Towards the end of 1846, he found it convenient to shift headquarters from 
Allahabad to a more central situation at Digha Ghat between Dinapore and Patna 

13;pls. 1,3]. Timehad come to measure a new base-line at the foot of the hills 
north-east of Purnea, which called for the presence of the Survevor General himself 
and two of his field parties. Whilst his office moved to Digha, he himself marched 
eastward to inspect the site at Sonakhoda which Walker had selected. He planned 
to spend the rains of 1847 at Darjeeling, and on Walker's untimely death he himself 


1 DDn. 452 (170-2), SG. to Mil. Dept., 20-8-44. 
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took over the special triangulation in the Sikkim Hills from which to fix the posi- 
tions and heights of Kangchenjunga and surrounding peaks. This occupied him til] 
it was time in November to start measurement of the base [ 19-20 ]. 

Following the Sikh War of 1846 and the British occupation of the Punjab the 
Surveyor General was called on to extend triangulation to the west [ 34 ] No party 
would be available before October 1847 and Waugh himself was engaged 
in supervising the Bengal parties and in making preparations for the measurement of a base of 
verification for these provinces. This important...undertaking I hope...to finish by 15th Feb. 
1848, after which I shall be free to proceed myself to the North-West. ... There is no man in 
India at this time to whom I could delegate the task of superintending the base. ... Captain 
Renny...has not yet returned from England, and he is the only officer excepting myself who 
has been instructed in this particular branch of a geodesist's duties. ... 

After the measurement is completed the work...in Bengal will...uot require my presence!. 

On completion of the base-line measurement, therefore, Waugh marched west 
to Dehra Dün, his route being planned to run— 

Purnea, 29th January 1848—Bhagulpore, 8th February—Monghyr, 11th—Dinapore, 21st — 
Ghazeepore, 4th March—Benares, 9th—Allahabad, 18th—Cawnpore, 29th—Allygarh, 16th 
April—Meerut, 25th—Dehra Dun, 3rd May?. 

From now till his retirement he made his headquarters at Dehra Diin and 
Mussoorie. He bought Lauriston as his residence in Mussoorie, and maintained 
a small office and observatory there during the rains [ 138]. He devoted much of 
his attention to the north-west and to the Himalaya mountains, taking particular 
interest in the heights of the snow peaks, and in the problems of refraction and 
Himalayan attraction [ 63-6, 90-7, 133-7]. In October 1849 he proceeded to 
Peshawar to examine the ground in advance of the North-West Himalaya series, and select a 
proper situation for the proposed line of verification which will be measured either in the plain 
of Chuch or the valley of Peshawar. ... I started from Captain Du Vernet’s stations in the 
Jalundar Doab...and carried & route survey...with peculiar care via Amritsar, Lahore, Wazeer- 
abad, Jhelum, Rawal Pindee, Attock to Peshawar, taking astronomical observations...at 
each of these places [ 36, 317]. At Lahore I was ordered by the...Governor General to ex- 
amine the Indus at Attock and select a position for a permanent bridge. I accordingly made 
a survey of the river, with sections, and submitted a report on the subject [ 43 ]. 

It was my intention to have returned from Peshawar vie Kohat, Kalabagh, and Mooltan, 
...but, having received a report from Captain Du Vernet that his instrument was out of order, 
I was obliged to hurry back to join him. ... I met Captain Du Vernet qf Pogansir and occu- 
pied myself in examining his work and placing his instrument in order [ 35 ^. 

During season 1850-1, Waugh travelled through Oudh and inspected Armstrong's 
party on the Hurilaong series running through west Bihàr, and at the end of 1851 
he made a second visit to Peshàwar to meet James Walker and Robinson who had 
been recently placed under his orders for topographical surveys [ 210, 215 }. 

The demand for maps was increasing in all directions, and the extension of tri- 
gonometrical survey now rendered topographical surveys a practical proposition. 
For the north-western and lower provinces of Bengal the district revenue surveys 
were used and Waugh insisted from the first that adequate points should be provided 
for their incorporation into the quarter-inch Atlas [ 295, 312 j. 

At the end of 1852 he set out east to see the start of the Assam longitudinal 
series, and met Du Vernet near Jalpaiguri where he was struggling with appalling 
conditions of water-logged plains teeming with malaria. Leaving Dehra Din by dak 
[ rv, 170 ] on 12th December, he passed through Allahabad on 19th, and Bhagalpur 
on 14th January, “ a tedious march of nearly 2,000 miles". 

I dispatched my field office in advance in light marching order under charge of Mr. Duhan, 
... intending to join it myself in north-east Bengal. ... I instructed Mr. Duhan to make forced 
marches when practicable by doubling the usual stages, and dividing three stages into two. 
‘The camp...was an exceedingly small and compact one, consisting of not more than 60 persons 
including establishment, guard, and camp followers‘. 


1 DDn. 462 ( 90-6 ), SG. to Mil. Sec. 12-12-46, — *DDn. 589 ( 1), SG. to Chamarett, 18-1-48. 2 DDn. 
542 (1), 25-1-50; Report on bridge site. ib. (37), & 549 (9), SG. to Mil. Dept., 28-S-50. ‘DDn. 547 
(6), SG. to xwr. Govt., 14-1-53. 
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He reached Titàlya on 24th and Jalpaiguri on 26th January, and met Du Vernet 
at Mudarganj on 27th. He urged the provision of elephant transport and other 
assistance ; ‘‘the importance of the series is so great that I...feel the greatest anxiety 
for its prosperous progress [ 29 ]". On his return journey he reached Purnea on 
ith February and Bhagalpur on the 17th. From there he took steamer down to 
Calcutta; “the machinery of the General Macleod having sustained some injury 
..her progress will not be so rapid as might otherwise be expected ”!. This was 
his first visit to Calcutta since 1844 and nearly nine vears since he had seen 
the Deputy Surveyor General and my office at the Presidency with its several adjuncts ; viz., 
the Drawing Department—Lithographic Press—Mathematical Instrument Workshop and 
Department— Computing Office and Observatory. 

He was back in Dehra Din on 5th April. 

He devoted season 1853-4 to the measurement of the Chach base-line [ 42-3 ], 
taking the opportunity to inspect all his Punjab parties, and at the end of 1854 he 
went down to Karachi, travelling by river from Ferozepore and being held up at 
Mithankot by one of his rare bouts of fever [43-4]. During the measurement of 
the Karachi base-line he reported to Government that 
after completing all my arrangements...in Sind, as well as inspecting the Bombay trigonometrical 
survey party under Lieut. Nasmyth, I propose...to proceed by sea, via Bombay and Madras 
to visit my office at Calcutta. ... I propose to limit the office establishment accompanying me 
on this part of my tour to my officiating Registrar, Mr. Duhan?, 

By this constant touring Waugh kept close touch with all his field units excepting 
the East Coast series and the Orissa and Hyderabad topographical parties which 
caused him considerable anxiety. To increase control by meticulous professional 
directions he compiled his Instructions on Trigonometrical Operations [ 98 ] and for 
Topographical Surveying [282]*. He called for a high standard of topographical 
work from the new parties in the Punjab and Himalaya, and initiated tho high pre- 
cision levelling for provision of reliable heights which he left to Walker’s able 
direction [75-80 ]. 

He left the management of revenue surveys entirely to his Deputy at Calcutta 
and found no opportunity to respond to Thuillier's invitation ; Í 

Should it be in your power to afford so great an additional proof of the interest you take 
in these surveys by visiting any of the superintending officers in the field, it could not fail to 
be attended with the best results, 

He was, however, very ready to advise and help in preparation of the Manual of 
Surveying that Thuillier and Smyth compiled for the guidance of revenue surveyors 
[ 283-4 ], &nd in 1855, with the authority of the Court of Directors, he informed 
Thuillier that “The Revenue Survey should be termed the Revenue Branch of the 
Surveyor General's Department, that branch of the office being under your imme- 
diate control and my professional supervision" [ 537, 542 ]. It was, however, im- 
practicable for either of them to exercise any control over revenue surveys in 
Bombay or Madras, where the local Governments had full financial powers and their 
own views as to the scope and organization of their land surveys [275-6, 279-80]. 


Waugh's administration was more peaceful than that of Everest, and there were 
none of the stormy passages that characterized Everest's endeavours to persuade 
Government to recognize the principles of high precision and uniformity of System. 
The Court of Directora had supported Everest in his major contentions and Waugh 
now found that his professional advice received respectful attention. 


Like Everest, Waugh was only a Captain when he took office, but unlike Everest 
he was successful in his request for higher status. Before he left Calcutta in 1844 
he appealed successfully that the Surveyor General should be exempt from appoint- 
ment to military courts and committees ; 

The office of Surveyor General has been held by a long succession of eminent men, many of 
whose names are well known in the scientific world, &nd they have uniformly enjoyed all the 


1DDn. 549 (63), sao. to DSG., 17-2-53. — *DDn. 549 (63), to Mil. Dept., 19-0-53. — *DDn. 547 
( 291), 13-12-54. ‘Trig. Instns., [ 98 n.4 J. 5 DDn. 472 (263-75 ) ; Nov. 1847. * cp. to B. Rev., 
26-9-53 ; SG. to DSG., 16-7-55; DDn. 665 (80). 
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«privileges which are attached to the situations of other chiefs of departments; .. . privileges 
...conferred, not for the sake of gratifying personal vanity, but to...render them more useful as 
publie servants. 

For twelve years the Surveyor General of India has been absent from Calcutta on duty in 
the field, and his rights and privileges have been forgotten. ... Since my arrival at the Pre- 
sidency I have been uniformly excluded from official entertainments!, 

Two years later he drew attention to the good progress of the survey, 
chiefly due to the high state of training to which the Department had been brought before 
I had the honour...to preside over it. The facilities which I have enjoyed by being on the 
spot to superintend the progress, ... render assistance when needed, and rectify omissions or 
departure from system, have also contributed, ... whilst at the same time the effect of imme- 
diate supervision has been to promote zeal. ... 

It has all along been the intention of the Hon'ble Court of Directors...that the situation of 
Surveyor General of India should correspond in rank and position with that of the Adjutant 
General and Quarter Master General, to both of which, as well as the situations of Commissary 
and Judge Advocate General, the official rank of Lieut.-Colonel has been assigned [ Iv, 412 ]. ... 

If it were merely a question of personal gratification, I should be sorry to occupy the time 
of Government with a matter affecting myself alone, but, believing...that it rests entirely on 
higher grounds, as effecting the efficiency of the public service, I consider it my duty to solicit 
that the subject should be referred to...the Hon’ble Court of Directors?. 

The Directors sanctioned ‘‘the official rank of Lieutenant Colonel” for the 
Surveyor General ‘considering the importance of the office...and the great extent 
of its range of duties; considering also the advantage to the public service of 
adding to the rank and influence of the officer selected to fill it, when, as in the 
present instance, his army rank shall be only that of one or more of his assistants? ”, 

In 1858, Waugh asked that the offices of both the Surveyor General and his 
Deputy should qualify for “the brevet rank of Colonel after 3 years service as 
regimental Lieut.-Colonel ; 

No other branch of the service has so extensive a field as the Survey of India, which em- 
braces the whole range of the Indian Empire. ... It would be sufficient to enumerate the names 
of General Roy, Colonels Mudge and Williams, General Colby and Colonel James of the Survey 
of England, of Sir Thomas Mitchell and Colonel Frome in the colonies, of Colonel Puissant in 
France, ... to show the pre-eminence of the Survey as a military employment. ... 

The offices of Chief Engineer and Superintending Engineer, most of which are held by 
officers junior to myself, ... are considered to be equivalent to actual regimental command in 
qualifying for promotion to the rank of Colonel in the Army. 

His claim was recognized under a Royal Warrant issued on 31st January 1859, 
but was not made applicable to the Deputy Surveyor General‘. 

Unsought recognition came from Europe. In 1857 Waugh was awarded the 
Patron's Gold Medal by the Royal Geographical Society of London, and in 1859 
he was awarded a diploma as “Honorary Associate" of the equivalent Society of 
Berlin, In a tribute to the officers of the Department he records that 
"when Í took charge of this Department in 1844, I was left by the departure of Major Renny- 
Tailyour single-handed to organise and superintend the vast operations which have since been 
carried all over India. ... Amidst the anxieties and responsibilities of so extensive a command 
it is a comfort...to feel that...I shall leave behind me pupils worthy to succeed to Colonels 
Lambton and Everest, and deserving of the complete confidence of Government. 

My labours have...extended over 22 years without even 6 months leave, and though... 
have on the whole been blessed with wonderful health and energy, ...so extensive a command 
cannot be without great anxiety and wear and tear of mind and body. ... The limits of my... 
duty comprise an area vastly exceeding the extent...which any of my predecessors had to 
superintend, ... greater than any Surveyor General in the world ever held. . 

When I contemplate the progress that has been achieved, the high state of organization 
and efficiency which the Department has attained, its high reputation in the world, the great 
improvements introduced, the number of scientific papers I have written for the instruction 
of the Department, ... the number of gentlemen, civil and military, whom I have trained and 
instructed, I cannot but feel proud. ... 


! DDn. 452 (184-7) SG. to Ps. to eQ., 26-9-44; 451 ( 263-5), reply, 1-10-44. * DDn. 462 ( 2-51), 
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These labours have gained for me numerous flattering acknowledgements from the Govern- 
ment of India and the Home authorities. ... They have also been recognised by the Royal 
Geographical Societies of London and Berlin!. 


When the time came for his retirement, Waugh had completed nearly 42 years 
in India without leaving the country, and with but rare instances of absence from 
duty through accident or illness. He had joined the survey in July 1832 and held 
charge from December 1843. In December 1860 he asked permission to resign ; 
7771 hold the conjoint offices of Surveyor General and Superintendent of the G.T. Survey 
which have been virtually amalgamated since 1830. Undoubtedly it is to this very amalga- 
mation...that the Department owes it’s present high standard and European reputation. ... 

Major Thuillier...has been associated with me...for more than 14 years. ... We have worked 
together...for the good of the service in general, and our own department in particular. .. 
While it would be painful...that so able and meritorious an officer should be overlooked, ... 
his appointment will necessitate a separation of the amalgamated offices. ... The necessity for 
this severance would arise from the circumstance that the Major has no special experience in 
the details...of the Trigonometrical Survey, without an intimate knowledge of which...no man 
can hope to conduct the duties of that most difficult branch. ... 

If, therefore, Major Thuillier's claims should be deemed of sufficient weight to justify a 
separation, ... I trust that the severance...will be temporary only, and that the Superintendent 
G.T. Survey would in turn succeed to the office as Surveyor General [ 10, 537 ]. 

He then discussed the claims of other officers, either for the amalgamated office 
or for the separated office of Superintendent of Trigonometrical Survey, and pro- 
nounced that James Walker, Montgomerie, Basevi, and Hennessey 
are not only excellent surveyors, but possess the mathematical acquirements and geodetical 
experience necessary for the conduct of Great Trigonometrical operations of the highest order 
« They are also of an age when their physical energies are fully developed, and their judge- 
ment matured by a varied experience. . 

The two first-named, viz., Major Walker and Captain Montgomerie, are pre-eminently 
qualified by their standing and brilliant achievements, both as surveyors and geodesists. ... 
It is difficult to choose. ... Captain Montgomerie entered the G.T. Survey some months before 
Major Walker, but the latter had for some years before...been employed...surveying the trans- 
Indus Frontier. ... For this reason, and in deference to his superior army rank, I have placed 
his name first. ... In other respects the professional merits of these two officers are equal?. 

Government appointed Thuilier to succeed as Surveyor General, and to hold, 
the posts of Superintendent of Revenue and Topographical Surveys. Walker was 
appointed Superintendent of Trigonometrical Surveys, whilst the post of Deputy 
Surveyor General was held in &beyance. At the end of January 1861, Waugh left 
Dehra for Calcutta; taking Walker and Montgomerie with him’. He handed over 
to Thuillier and Walker on the afternoon of March 12th and sailed from India 
four days later. In his farewell order Waugh thanked all members of the Depart- 
ment for their loyal co-operation ; 

During the past 17 years...the skill, endurance, and scientific resources of many members 
...have been severely taxed, and...obstacles, physical, social, and climatic, have been overcome. 
... The almost impassable barriers of the greatest mountain range in the world...have been 
unable to arrest the progress of the work, for the mighty Himalaya has been crossed and 
recrossed, and our...stations planted on peaks never before trodden by the foot of men. ... 

The swampy morasses and deadly forests in several parts of India have been traversed and 
mapped, while many tracts of hilly country covered by primeval forests...have been covered 
by our stations and successfully surveyed. ‘The desert has been crossed by our triangulation, 
‘and several series of great length carried across the Runn. ... 

The accuracy and precision which have characterised the geodetical operations, the extra- 
ordinary excellence of the levelling, and the heauty and fidelity of the topographical delinea- 
tions, are the best criterions of the professional merits of the...Survey Department, ... while 
the compilations in office, the lithographie publications, the lebours of the computers, and 
the skilful work of the Mathematical Instrument Department, are equally deserving of praise‘. 


During the period 1861 to 1877, whilst Thuillier was Surveyor General, both 
he and Walker took furlough on different occasions, and various arrangements were 
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made for charge of the Trigonometrical, Topographical, and Revenue branches 
according to the qualifications of the officers available, each branch having its own 
cadre of officers and assistants. On Thuillier's retirement from 1st January 1878, 
Walker assumed charge of the re-united offices of Surveyor General and Superin- 
tendent. of Trignometrical Survey. The three branches were henceforth welded 
into one department that was now officially designated The Survey of Indiat. 


FIELD OFFICE : CLERKS 


The establishment which the Surveyor General took to Allahabad in October 
1844 [ 336 ] included the Registrar G. P. Webb, the head writer Andrew Olliver, 
and an assistant writer Blewitt—three draughtsmen, William Scott, John Cornelius 
and Sheikh Abdul Kadar. Radhanath Sickdhar held charge of the computing 
section which comprised his brother Srinath Sickdhar as Head Computer on Rs. 100, 
and three computers drawing Rs. 60 each, the ' up-country rate. There were 22 
office servants with Various duties. 

Before the move to Digha Ghat in 1846 [336], Blewit was replaced by 
Robert Scott and Harry Duhan. During the Surveyor General's absence with the 
Registrar in Darjeeling in 1847, the whole office was placed under Radhanath 
Sickdhar, and during his temporary absence on leave to Calcutta [ 127 ], George Logan 
took charge, having brought his field party into recess at Digha Ghàt pending his 
march to the Sonakhoda base. For charge of the move to Dehra Dün at the end 
of the year the Surveyor General sent the Registrar back from Darjeeling, an 
arrangement against which Radhanath made unavailing protest. 

Webb left Digha Ghàt on 8th December with a large fleet of boats passing 
Benares on 28th—halting at Allahabad 12th to 19th January and reaching Gurmuk- 
tesar on 25th March [iv, 170]—his party comprising 11 office assistants, 200 
* publie and private servants and followers”, and a “guard of 1 havildar, 1 naick, 
and 12 sepoys”, and requiring for the six stages by road to Dehra Dün “12 horses 
and ponies, 39 camels, and 90 bullocks". They reached Dehra on 9th April and 
settled into the “Old Daftar Khana” of Everest's time on the Old Survey Road 
[ rv, 166 ; v, 138 ]?. 

In January. 1849, Radhanath Sickdhar..and.the four Bengali computers at 
Dehra Dün were sent down to Calcutta [ 355 ], andin October 1849—to assist with 
éompütátions and other technical and administrative work at field headquarters, 
more especially during his own absence on tour—the Surveyor General brought in 
Thomas Renny, now Renny-Tailyour, and later obtained his appointment as 
Astronomical Assistant [ 380]. Waugh himself had been deeply engaged in pre- 
paring & report on the past history of the Department [ 345-6 ], 
but as this...involves a thorough investigation of the old records since the year 1800, spreading 
over no less & period than 50 years, it has occupied a longer time than seems to have been 
anticipated. ... For 8 months of each year, and sometimes for & much longer time, I am obliged 
to be absent in the field...on tours of inspection, ... separated from my office records, and 
prevented from continuing the reports. ... I solicit...a little longer time...for the preparation 
of the reports which I should wish to make worthy of presentation to Parliament ( 189 ]. . 

Correspondence, calculations, and examinations in office have rapidly increased, and leave 
me little leisure day or night. ... In consequence of the addition of the...Punjab on the west, 
as well as the urgent demands for triangulation as basis for the revenue surveys in all direc- 
tions, I have had to disperse the survey parties, ... whereby great public benefit has accrued, 
with, immense additional labour to myself. ... I could wish to have some small portion of the’ 
assistance which my predecessor was allowed, ...not so rnuch to relieve myself from extra 
labour, as to prevent the accumulation of arrears. . 


1 Markham's Abstract, 1877-8 (8-9 ) GR Trig. 1877-8, 1878-9 (1 ). * bought from Capt. Chilcott, in 
Oct. 1851, bounded on x. by Bibi Goolab Jan's estate, and on s. by Mr. Haldane's ; DDn. 543 ( 66 ), 20-10-51 ; 
in 1865 sts. purchased for Rs. 15,000 the house and grounds of Major Stevens, spending Rs. 3,000 more on 
necessary alterations ; Govt. took this over, and the sito is stil occupied as Sty. hdqrs. : DDn.93 
( 143-212); 2-5-/28-6-1866 ; azo Lib., Maps A (4), E ( 10). 
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I..propose that Captain Renny-Tailyour should be nominated Chief, or Astronomical, 
Assistant, the situation formerly filled by myself [1v, 356]. This measure will involve no 
increase of salary, while it will be a great help to me, more especially if Captain Tailyour be 
&uthorised to countersign...the bills of the nearest parties while I am absent [ 363 ]. ... 

I request permission to appoint an Indexer and Writer on a salary of Rs. 100 a month!. 

Early in 1853 Renny-Tailyour resigned the service and Hennessey was brought in 
to help with computations [ 343 ]. The Registrar took long leave to England. The 
Surveyor General was as heavily pressed as Everest had been in 1838 [ Iv, 316-7 ], 
and the Department was almost twice a large ; 

Although the want...of a personal assistant was felt...immediately on my appointment, I 
nevertheless determined...to endure the drudgeries of my office...single-handed. The...depart- 
ment, ... concentrated as it was in Bengal, enabled me...to avail myself occasionally...of the 
services of the survey parties which took up their recess quarters with myself. ... I derived 
the ablest assistance...from Major Renny-Tailyour...and the late George Logan. ... So long 
as these two able and highly experienced officers were attached to the Department, and a 
tolerable concentration of the survey parties preserved, I continued to conduct the duties of 
my office as well as possible. ... 

The extension of the British empire...hus scattered my survey parties in all directions. 
My tours of inspection...now extend from southern India to the northern Himalayas, and 
from Assam and Cuttack to Karachi?. ... New surveys have been set agoing. The outturn of 
work now-a-days exceeds that of the past by more than twice and thrice. My office at the 
Presideney has within the last few years created two new branches for itself—the Lithogra- 
phic and Mathematical Instrument Maker's Departments. ... The office is numerically un- 
equal to the immense mass of business. . 

Under a proper organization...the Surveyor General should have leisure...to enter exten- 
sively into geographical discussions and foreign correspondence, to publish his views, and 
endeavour to advance the sciences. ... I have written largely on geodetical subjects for the 
instruction of members of this Department, &nd the papers and lectures have been liberally 
placed at the disposal of all requiring them [ 282 ], as acknowledged by Majors Smyth and 
Thuillier in the preface to the Manual of Surveying for India [283-4, 338 ]. I have long 
desired to revise and collect these Ms. for...publication, but it is hopeless to accomplish an 
undertaking of this kind amidst the distractions...I am exposed to. ... 

I would propose that an extra civil assistant should be added to the G.T. Survey establish- 
ment for..assisting me, ... and I would recommend...the gentleman who has officiated as 
Registrar for the past two years during tho absence on sick furlough of G. Webb Esquire, who 
has now returned. ... Mr. Duban during the past 10 years has accompanied me in all my 
wanderings over India. ... To his untiring industry and assistance I am indebted for prevent- 
ing accumulation of arrears. ... His private leisure has been cheerfully...surrendered to midnight 
toil. ... On Mr, Webb’s return Mr. Duhan reverts to his former situation in my office, the 
substantive salary of which is Rs. 120, making with field allowance Rs. 180 a month [ rv, 
333. 337 n.5 P. 

Duhan was accordingly posted to fill a situation as “junior civil assistant", and as 
such employed in the Surveyor General's field office. The clerical vacancy was 
transferred to the Calcutta establishment. 


FIELD OFFICE: DRAUGHTSMEN 


‘The Drawing Office at Dehra Dun continued under charge of William Scott, son 
of the Madras stalwart [ r1, 314 n.2, 501—3^], and in 1858 he succeeded to the office 
of Chief Draughtsman on the death of John Graham. He was 
a most zealous, able, and indefatigable draftsman, and...in fact superior to his predecessor. 
... The wonderful accuracy of all work passing through my field office is due to his unremitting 
care...in the examination of the numerous and elaborate maps which pass through my hands. 
To his artistic talents the degree sheets of the Himalaya and the Kashmir map owe much of 
their high finish [ 318-9 ]. ... As compiler he is unequalled in accuracy and judgement. 

His industry is such that he frequently works from 6 o'clock in the morning till dark. ... 
I regret that the salary drawn by Mr. Graham has been reduced on the succession of Mr. Scott, 


1DDn. 542 (18), SG. to Mil. Dept., 6-5-50. *but Waugh made no inspections to s. India or to 
Cuttack. 3 DDn. 651 (80), SG. to Mil. Dept., 1-12-56. 
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who is a more able man, and very inadequately paid, ... especially when compared with salaries 
granted to other uncovenanted servants in employments not requiring half the educated 
ability, skill, and knowledge, ... and I would now most respectfully urge that the same substan- 
tive salary of Rs. 450 per mensem as the late Mr. Graham drew, should be passed to Mr. Scott!. 
The promotion was authorized and Scott continued as Chief Draughtsman at 
Dehra Din till his death in 1873 at the age of 60. 

His younger brother Robert had long been employed in charge of stores and 
on his death in 1874 Walker writes that 
Mr. Robert Scott, whose good services in the correspondence office and as general storekeeper 
it has always been a pleasure to acknowledge, ... died on the 12th September after a long and 
painful illness, Nearly 30 years service ; hard-working, simple-minded, and ready to oblige 
everybody, “good old Robert" will long be remembered? ( 1v, 441 ]. 

John Cornelius had drawn the maps of Norris’ survey of Nagpur, and had 
joined the Surveyor General's office at the close of that survey in 1831 [ 11, 93 ]. He 
retired on pension in 1852 and died at the age of 80 as also did his son, Walter 
John, who followed him in the department [ 359 ]. 

Of Joshua Baness who joined in 1856 Waugh writes to Thuillier ; 

I have got a new draftsman here, a European with brains, pluck, and stamina, and groat 
aptitude, who I think will be an acquisition. ... I will send you a specimen of his military 
drawing, and I am sure under a rigorous man like Scott he will turn out a first-rate geographer 
and draftsman, indefatigable like your model Mr. Smith, whom all speak so highly of [ 357 ]. ... 
I think if you saw Mr. Baness and tried him you would approve. Even that fastidious man, 
W. Scott approves, and it is seldom he admits that any...can do much?, 

Baness joined the Rawalpindi party two years later and after several years as 
field surveyor became Chief Draughtsman in Calcutta in 1876 [ 430 ]. 

We have many specimens of the beautiful draughtsmanship of the different 
Indian draughtsmen. Sheikh Abdul Khadar who came up with the field office in 
1844 died in Dehra in 1860 [ rv, 337 ]. Ghulam Khadar came up from Calcutta in 
1855 being one of the few to volunteer for service up country [ 291 ]. 

From 1852 the field office enjoyed long week-ends ; 

26th May 1852. The members of the Department at headquarters [ having requested ] that 
Saturday should be made a holiday, and...[ being] willing to work extra time on the other 
five...days of the week, ... the Surveyor General's field office...will close on Saturday till further 
orders end will open on other days at 1 to 10 precisely closing at } past 4* [ 502 J. 

21st May 1855. The hours of business at the Surveyor General's field office [ Mussoorie ] 
will until further orders be from 9} a.m. till 44 P.M., Saturdays and Sundays excepted. 

Members of the Department wishing to obtain an interview with the Surveyor General 
will knock at the door of his study, aud wait till permitted to enter. 


FrELD Orrice ; COMPUTERS 


After the Chief Computer had left for Calcutta in January 1849, Hennessey, 
Peyton, and other assistants were brought in to Dehra Din from time to time, 
and employed under Renny-Tailyour [ 341 ] on various computations, which includ- 
ed those of the Maluncha Series and of the Surveyor General’s route through the 
Punjab [337]. During 1852 computations also covered meteorological and other 
observations from Calcutta, Dehra, and Banog observatories [ 137-8 |$. 

After Renny-Tailyour left in 1853 Hennessey held charge of a small computing 
section, and work was then taken up on the North-East Longitudinal series and 
the snow peak observations [90—1, 128]. Many of the newly joined assistants 
spent some months in this section, and Hennessey lectured on subjects such as 
“vernier theodolites” [ 90 n.6, 157, 410]. Strange spent the rains of 1855 at field 
headquarters, completing computations of the Great Longitudinal series, and exer- 
cising general supervision in his capacity as Astronomical Assistant [ 380 ]. 

Besides computations the computing section had to 
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examine candidates for the Department—...Take barometrical and thermometrical obser- 
vations for the Messrs Schlagintweit five times a day and 25 times on the 21st of each month. 
— Keep the chronometers going, and to shew mean time—Receive in store, preserve in good 
order, and issue as required, upwards of 24 different kinds of forms—...Train young surveyors 
in computations and the use of instruments. ... 

With only three native surveyors it is not possible to meet both the miscellaneous duties 
and the regular computation of arrears. ... Arrears must go on accumulating unless additional 
aid be afforded!. 

Three Indian boys were then recruited from up-country eolleges for training as 
computers or surveyors [ 360 ]?. 

In his final report Waugh records that 
the computing party at my headquarters have made great progress in bringiug up the arrears 
of computations and current duties. The N.E. Longitudinal series report has been brought up 
and is nearly ready for issue. The N.w. Himalaya series is also in a great state of forwardness. 

The calculations connected with the base-lines of Chuch and Karachi have been com- 
pleted, and 3 copies of the account of those operations have been prepared, one of which has 
been transmitted to the India House, and the other to the Surveyor General's office Calcutta. 
Tho field computations of the several parties huve also been examined, ancl data for survey 
operations furnished. Upwards of 20 examinations for entries and promotion have also been 
conducted. In these laborious duties I have been greatly assisted by Mr. Hennessey?, 

Walker reports later that the distance of the computation office at Calcutta 
had entailed the formation of a small office at headquarters under...Hennessey. ... composed 
of native surveyors and newly joined sub-assistants, who thus had an opportunity of being 
rigorously trained in the theoretical...portion of their duties. This little office has lately com- 
pleted the triplicate ms. copies of the General Report of the N.&. Longitudinal triangulation 
between Dehra Dun and Purnes in two thick imperial volumes; ... also revising the trian- 
gulation computations of the N.w. Himalaya series, aud levelling computations’. 

The section was formally established under Hennessey from Ist January 1861. 
and comprised sub-assistants Charles and John Wood and Joseph Burt, and three 
Indian computers, Cheetur Mull, Ganga Prasad, and Chedama*. On. the retire- 
ment of Radhanath Sickdhar in 1862 the Calcutta office was brought to Dehra 


Dan, and except for Bholanath Mauzamdar all the Bengali computers were rẹ- 


placed by up-country men [356, 300 |. 


CoRRESPONDENCE & REPORTS 


Like Everest before him, Waugh found that the load of routine correspondence 
was an increasing handicap to his professional work, though his Deputy at 
Calcutta had considerably more responsibility than in Everest’s time. Thuillier 
corresponded direct with Government regarding all headquarter offices at Calcutta. 
From time to time, as during the troubles of 1857. he took over responsibility for 
the field parties in Orissa and Assam. l 

One of the measures introduced by Everest, and still maintained, was the use 
of half-margin letters, the field unit submitting its note in duplicate, and leaving 
the half-margin for the Surveyor Generals reply [19. 344 7. Waugh started 
separate files for each field unit ; 

17th December 1856. Tho Surveyor Gonexal has experienced for some years great in- 
convenience from want of methodical arrangement in the Surveyors’ letter book, Each 
Survey or Series should have had a separate book, so that on the completion of a work the 
letter-books to and from, containing all instructions, correspondence and discussions, could 
be made over to the computing and accounting departments for the preparation of its history 
and statistics. ... A new book should be opened lereafter for cach new Survey, : 

Both Waugh and Everest were themselves guilty of remarkable prolixity in 
their letters, whether on professional or administrative subjects, giving lengthy ex- 
planations of the minutest detail. The need for such explanations was the more 
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essential because of the lack of text-books and handbooks. In 1856 the Surveyor 
General pointed out that correspondence was 

now growing so bulky that it is difficult to read, far less to answer, all that comes in. ... If 
the innovation is longer tolerated it will be necessary for the Surveyor General to apply for 
&n increase of office strength. Some of the narrative and other Reports are so unwieldy, 
tedious, and encumbered with extraneous matter, that it is difficult to condense them for the 
information of Government, and out of the question to submit them entire. ... 

The business of the Department is essentially professional, and neither requires long 
correspondence, nor are survey parties constituted to admit of prolixity being indulged. Every 
long rambling letter wastes the time of one Surveyor in composing, and another in reading it}. 

Of all the surveyors none was a greater offender than Strange who poured in 
& stream of lengthy reports, both from the Great Longitudinal and the Coast 
series. Waugh calls attention to his orders on the subject ; 

Your report...in giving an account of one of the smallest season's work on record extended 
to & very inconvenient and unusual length, ... necessitating & review of corresponding length 
from myself. I entered into this wearisome discussion with extreme reluctance, and had fully 
hoped that my letter would set all doubtful...matters at rest. 

You may judge therefore how little I could have expected to receive a long and tedious 
rejoinder. In the Report itself you had not stinted yourself in space, ...and I can...only 
regard another lengthy letter commenting on my review as equally unnecessary [ 362 ]. ... 

Every well conducted series should be so much a matter of routine that a narrative...ought 
to require no comment...on my part. ... I havea right to expect that the annual reports... 
Should...not...necessitate my...writing elaborate remarks. ... The remarks offered by me...were 
penned after careful deliberation. ... I must...insist on my opinion...being...undisputed?. 

A departmental order was issued on the vexed question of courtesy titles ; 

The Civil members of the Department, in the preamble of their letters, are to use their 
Christian names and surnames only, with their rank in the Department subjoined, without 
applying terms of courtesy...such as Mr. or Esquire, but when addressed officially by other 
members of the Department they are to be styled Esquire. The following example of a pre- 
amble will render this clear ; viz., 

From John Peyton, Chief Civil Asst. G.T. Survey, in charge Coast Series, to Charles 
Lane, Esqr., Civil Asst. G.T. Survey, in charge Rahoon Meridional Series. 

On all maps, plans, documents, etc., the term Mr. or Esqr., will not appear, ... but the 
Christian and surname only, with the rank and designation, thus ; the principal triangulation 
executed by James Nicolson, Civil 2nd Assistant in charge Assam Longitudinal Series. The 
approximate triangulation by Charles Shelverton, sub-assistant, G.T. Survey?. 

It had from the earliest times been a standing order that every surveyor should 
submit a narrative progress report on his work every month, with an annual report 
on 1st October each year. "These were quite distinct from the technieal professional 
report that each party of the Great Trigonometrical Survey submitted after the 
close of his operations [ 127 ]. A summary of these narrative reports was submitted 
annually by the Surveyor General with his own comments, as called for in letter 
No. 102 from Court of Directors, dated 6th November 1833. The Surveyor General 
had also to submit a condensed report on the work of the Department every three 
years, commencing with the period 1850-3*. "Phe printing and publication of these 
reports was later introduced separately for Trigonometrical, Topographical, and 
Revenue Surveys. The first published report on Trigonometrical Surveys was 
that for the three seasons ending 1858-59 — on Topographica] Surveys, 1860-62 
— Revenue Surveys, Bengal, Lower Provinces, 1852-3. These separate reports 
continued till 1877, the close of Henry Thuillier's period as Surveyor General5. 

A special report was submitted in 1850 entitled, Report on the Progress «nd 
Expense of the Great Trigonometrical Survey of India, and a Sketch Map of India, 
Showing the Extent of the Great Trigonometrical Survey «p to the year 1849-50, and 
signed by Waugn at Dehra Dün on 20th October 1850 [ 111, xxi; v, 189*]. It gave 
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an account of the start of the Trigonometrical Survey under Lambton and of all 
regular surveys completed and in progress up to the year 1850. Itincluded a state- 
ment of expenses [ 347 | —a summary of Blacker's notable letter of 11-8-24 [ 11, 
241 n.3 j—a list of 40 sheets of the Atlas of India completed, and 13 in progress, 
signed by John Walker on 2nd April 1851 [309] and a statement of all Districts 
and States with estimate of their areas and population [ 307-8 ]. 

Waugh concludes with a tribute to 
those officers who have been most conspicuous for meritorious service in connection with the 
accurate geography of India. ... Colonel Lambton and Colonel Everest stand pre-eminently 
above all others...and their names are held in affectionate remembrance in this Department. 

To these may be added, Captain Renny-Tailyour, ... Captain Jacob, ... Mr. G. Logan, all 
of the Trigonometrical Survey—...and Colonel Wilcox, ... the late General Hodgson, Colonel 
T. Oliver, Major Herbert, and Major W. Brown of the old revenue survey, together with Captain 
Thuillier, the present Deputy Surveyor General, whose abilities are of a high order, and Captain 
R. Smyth...both of whom are ardent admirers of accuracy. Inthe Madras Presidency, Captain 
Du Vernet, the late Captain Garling. Major Ward, and Captain Snell. 

The list omits Colin Mackenzie and Valentine Blacker. 

During Waugh’s stay at Dehra Din he brought up from Calcutta the whole 
series of correspondence volumes, both of the Surveyor General of Bengal and of 
India, and of the Great Trigonometrical Survey, dating from the earliest times. 
Fieldbooks and original surveys were left in Calcutta. There was an unfortunate 
occurrence in 1846 when about 140 fieldbooks or journals at Calcutta were lost 
[322-3]. The correspondence records were split up after Waugh's retirement ; 
all the Surveyor General's correspondence from 1788 to 1830 being sent down to 
Calcutta, as well as letters to and from the Surveyor General and topographical 
parties. The letterbooks of the G.T.s. from 1830 were retained at Dehra Din}. 
All these records, with the exception of those destroyed by the Calcutta climate, 
have now been lodged with the National Archives of India at New Delhi. 


FINANCE 


Strict control was maintained by the Audit Department over the expenditure 
of all branches of the Surveyor General’s department. Government orders covered 
all salaries from the highest to the lowest, and the numbers employed on every 
duty. In some units, such as revenue survey parties, a gross monthly sum was 
laid down for the unit, or for each head of expenditure, and the executive officer 
was allowed to vary the numbers of individual and their rates of pay, so long as he 
kept within the amount sanctioned [ Iv, 347 ; V, 361, 453 ]. 

Revenue Surveyors were allowed a fixed sum, Rs. 200 a month for parties of 
double establishment [ 1v, 215 ], for contingent charges, from which they had to 
cover all expenditure outside the salaries ( 1v, 346-7 ]. Other surveyors were allowed 
to submit contingent bills under the Surveyor General's previous sanction [Iv, 330 }?. 
The Surveyor General writes to Hill on his taking charge of the Coast Series ; 

You are allowed to charge for all extra expenses, bonafide incurred, in a monthly con- 
tingent bill which, agreeably to the orders of Government dated 15th April 1840, must be 
submitted for my countersignature [ 1v, 330 ]. ^.. These extra charges will consist of such 
items as aid of inhabitants in building platforms, carrying the sick and their loads, and 
generally all public contingencies, and are to be universally supported by sufficient vouchers. 

On the Ist March and 1st September you will...furnish half-yearly returns of progress and 
expenses, together with one of the instruments placed at your disposal. The most scrupulous 
care will be required...to preserve these instruments in a state of efficiency, and to protect them 
from accidents, for, if they are stolen or injured...unless it can be clearly shewn that such has 
occured in spite of all necessary precaution on your part, you will be liable to pay the full 
amount at which they are debited on the Accountant General's books? [ 1v, 140, 330 ]. 

Surveyors had to meet from their salaries all expenses incurred when travelling 
from place to place; travelling allowances were not introduced until after 1861. 
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Such expenses could be particularly burdensome when working in the mountains, 
as recognized at the time of Hodgson's survey of 1815-8 [ 111, 347-8 ], and special 
allowances were authorized for the North-West Himalaya series [ 35. 375, 429-30 ]. 

In 1848, for their report to Parliament [ 345 n.6 ], the Directors called for a state- 
ment of the area covered by the Trigonometrical Survey, and its cost. The Madras 
Government reported a total of 1,65,688 pagodas for the period 1800 to 1818. The 
pagoda has been reckoned at 42 fanams up to the year 1806—7, and from the year 
1807-8 at 45 fanams [1: 278 n.7 ; uz, 108 n.4, 213 n.5 ]. Waugh gave the full 
cost from 1800 to 1848, to be ^ Company's rupees 34,12,787?. He discusses the cost 
of each trigonometrical series, and disputes the calculations of the Auditor General, 
in whose statement is included a charge for...the cost of feeding Government cattle. ... The 
cattle lent to this department in times of peace, and always withdrawn during war, have added 
no extra charge to the publie service, and the Survey cannot fairly be debited therewith?. 

As an example of the tight control of expenditure that is repeatedly stressed in 
the Survey records, it is recorded that the Lieutenant-Governor of a Province was 
unable to sanction the cost of one extra sweeper @ Rs. 4 a month ; the charge had 
to go before the Governor-General in Council‘. 

In 1860, Waugh submitted to the Military Department his first annual budget, 
that for 1860-61; this made no provision for revenue survey, which was the busi- 
ness of the civil Revenue Department. 

In submitting this document, exhibiting an aggregate sum of rupees five lakhs, sixty two 
thousand and fifty four rupees and three annas ( Co.'s Rs. 5,62,051-3—0 ), for the approval... 
of Government, ...I have endeavoured to draw it up with every regard to economy that the 
maintenance of due efficiency wil! permit. In the column headed ‘‘Decrease”’...a large amount 
(Rs. 1,23,416-2 ) will be dispensed with this year. ... I hope to shew a further considerable: 
saving on this estimate in the budget for the year 1861-62. 

The preparation of this, the first budget, ... has been...delayed owing to the necessity of 
procuring estimates from the different parties under my control dispersed over India?. 
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DEPUTY SURVEYOR GENERAL & CALCUTTA OFFICES 


Deputy Surveyor General — Superintendent, Revenue Surveys — Calcutta Pre- 
mises — Correspondence Branch — Drawing Office — Computing Office — Obser- 
vatory — Lithographic Press — Mathematical Instruments — Nominal Rolls. 


N return from furlough on 15th March 1844, Robert Wroughton—first appointed 
to revenue surveys in 1821 [ 11, 516 ]—assumed duty as Deputy Surveyor 
General and Superintendent of Revenue Surveys in the Bengal Presidency! 

[336]. His immediate task was the publication of quarter-inch district maps 
compiled from revenue surveys and correctly adjusted to G.T.s. control [ 295, 312 ]. 
His health was far from good, and after a month's leave in 1846? he took long 
leave on medical certificate in February 1847, sailing on 9th September for 
“Mauritius and Van Diemen's Land" ( Tasmania ]. He returned but little benefited 
by this leave, and at once took furlough [ 1v, 476 ]. 

Henry Thuillier, recently returned from furlough [1v, 471], having taken over 
charge in February 1847 was confirmed as Deputy Surveyor General from April 
1849, holding the post with distinction until he succeeded as Surveyor General 
in March 1861 [340 f. 

Thuillier had been a most successful revenue surveyor [1v, 199-200, 471 ; pl. 21 J, 
and now proved a first-rate business man. In addition to charge of the ever ex- 
panding revenue surveys [352] he brought the Surveyor General's offices to a high 
state of efficiency. From time to time he took over the administration of such 
field parties as were temporarily beyond the Surveyor General's reach [143, 349 
n.4, 537]. At all times he maintained cordial relations with his chief, to whom he 
was a tower of strength. 

He successfully met the vast expansion of map drawing and compiling, and 
introduced the systematic storage of maps and sale to the public [323-4]; the 
same expansion of field surveys redoubled the work of the Mathemetical Instrument 
Workshop and store. The most important change he introduced, however, was 
the transfer of litho-printing from the Government Press to his direct control, to 
become a map-printing unit of the Surveyor General's Department. No sooner 
had the first presses been installed than he was called upon to print the first postage 
stamps ever to be produced in India. Neither he nor his staff had any experience 
of such printing, but by the ingenuity and resourcefulness of Thuillier and his head 
assistant Mariano Smith more than six million stamps were issued during 1854-5 
[332-5]. On his application for rise of pay and promotion to the rank of Major— 
several of his departmental juniors having already reached that rank—the Govern- 
ment of India admitted that his salary, 
viz., Rs. 1,343-10-0 per mensem (military pay and allowances Rs. 493-10-0—ataff salary as 
Deputy Surveyor General, Rs. 500—Superintendent Mathematical Instrument Department, 
Rs. 100—...Superintendent of Revenue Surveys, Rs. 250 ) is inadequate to the duties devolv- 
ing on you. It is not competent to the Government of Indis to sanction any increase of salary 
for your ordinary duties, but the duty of superintending the Postage Stamps, a difficult and 
laborious undertaking which you have discharged to the entire satisfaction of the Government 
of India, has no connection with your reguler duties, and...His Honour in Council...has been 
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pleased...to grant you an allowance of Rs. 350 a month from the time when you first undertook 
the duty in February 1854...until...the arrival of the English stamps!. 

They referred to the Directors who granted him “ the official rank of Major " 
whilst employed as Deputy Surveyor General, but allowed no further rise of pay?. 

In pressing for increase of clerical staff, both for Dehra Din and Calcutta, 
Waugh pointed out that he had received repeated representation from 
my Deputy at the Presidency pointing out that the portion of my office under his charge has 
long been unable to overtake the work devolving on it. ... What with the Revenue Survey, 
the Drawing Office, the Mathematical Instrument Maker's Department, andthe Lithographic 
Office, my able Deputy, like myself, has the work of a dozen men to perform. ... Being similarly 
Situated... can well sympathise. ... My talented...Deputy...however has a head...assistant 
attached to the Revenue Branch. ... The present incumbent [ Hoppner ], though an old sur- 
veyor, has to acquire all his experience in office, whereas Mr. Daniell his predecessor who died 
last year is described...[ as ] an able and very industrious man of business [ 352 J’. 

A great deal of work was thrown on the Calcutta offices by the disturbances of 
1857-81, as Waugh noted when commenting on the Revenue Survey reports ; 

In my position...as professional head of the Department [ 338 ] a few remarks...may be 
acceptable to...the officers of your Department. ... I have carefully perused these reports, . 
and am in every way satisfied with the results. ... The large savings...effected in every branch 
shew that you regulate the Depurtment...with economy and efficiency combined. 

Your own labours in connection with the rapid production and circulation of the maps of 
the disturbed districts during the rebellion have...been acknowledged by the Hon'ble the 
President in Council. ... Without maps...our troops would have been embarrassed. ... I...ex- 
press approbation of your management of the Surveyor General's Office, and...state the high 
opinion I entertain of the...services rendered by Mr. James and Mr. Walter Graham [ 353-4 }°. ` 
To Government he commends Thuillier for his exertions in the publication and 
supply of maps to all detachments of troops, &nd to officers and departments employed in 
quelling the revolt. ... Major Thuillier's foresight in preparing, and energy in publishing, these 
compilations are highly creditable to him and the lithographic branch [ 314-5, 321, 483 Jê. 

In October 1859, Major Thuillier obtained two months privilege leave for the purpose of 
visiting my field office. During this absence Major Walter Sherwill acted as his locum tenens. 

Before he took this leave the offices were honoured by a visit from the Governor 
General himself, and by an appreciative letter from his Military Secretary com- 
mending ‘‘the orderly and excellent manner in which...the work is executed, with 


appliances in many respects inadequate”’’. 


SUPERINTENDENT, REVENUE SURVEYS 


Thuillier was directly responsible to the Revenue Boards at Fort William, Agra, 
and Lahore for the control, both professional and administrative, of all district 
surveys. These included surveys in Assam, the Lower Provinces, Bihar, North- 
Western Provinces ( which latter administered the Central Provinces and Rajputana ) 
and also the Punjab and Sind. He was even expected to direct revenue surveys 
in Arakan and the Malay States [ 244 ].. 

During 1851 he found that the Board at Lahore was beginning to interfere in 
the posting and transfer of officers and asking for closer control themselves ; 

Some measure seems...to be urgently required, not only for strengthening the survey 
establishment, but for infusing alacrity into them. ... The supervision of the Deputy Surveyor 
General residing in Calcutta over establishments in the Punjab cannot be more than nominal. 
No ability—no experience—can compensate for the disadvantage of remoteness. ... The 
Board could wish either to see appointed a Superintendent of Surveys for the Punjab, or to 
have the control themselves®. 

Thuillier was stung to the quick and thought that these remarks were 
decidedly adverse to myself, and...the superintendence hitherto exercised. ... It is far from my 
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wish to urge a word against the principle...that a Superintendent..,on the spot is better than 
one located in Calcutta, ... but it is stated that the supervision of the Deputy Surveyor General 
«cannot be more than nominal. ... Much dissatisfaction is expressed at the present state of 
Lieut. Blagrave's establishment, and with its conduct during the first season ( 270-1 ]. 

During the four and & half years which I have exercised supervision over the Punjab and 
Sutlej surveys, I am by no means prepared to allow that my...control has been merely nominal. ... 
The several operational reports...submitted to the Government of India...have called forth 
the thanks of that Government, a return not likely to be made for a mere nominal supervision. 

In all Jocal or revenue matters I have always understood the several survey parties to be 
completely under the control of the Board, ... and...the wishes...af the Board have invariably 
been adopted and acted up to with the utmost...promptitude. ... I endeavoured to instil into 
the minds of the executive officers the...Board's wishes and orders, and...everything has been 
done...to proceed with vigor and efficiency. ... What is now complained of is of a very tem. 
porary character, caused by deaths and illness common to humanity, and...with fair exertion 
and foresight on the part of the Surveyor, and due co-operation with the Settlement Officer, the 
combined duties of Settlement and Survey may proceed without interruption!, 

The Board assured Government that they imputed no blame to the Deputy 
Surveyor General, who had “done all that was in his power ; ... but no superintend- 
ing authority placed so far off...can effect that which might be done by one on the 
spot". They had found the surveyors at fault, and concluded that ; “ if Captain 
Thuillier were on the spot...he could not only understand the cause, but might 
probably be able to remove it’?. Government could not agree, however, 
to have a separate Superintendent of Surveys...stationed at Lahore. ... All that is required... 
is a different division of the duties...so that while the scientific department should remain as at 
present under Captain Thuillier, the administration should be transterred to the Board. 

Captain Thuillier has...given so much satisfaction in his management of the surveys that it 
is obviously desirable to retain as much of his control as can be exercised from Calcutta with 
efficiency. ... The Governor General is pleased to direct that the scientific portion of the work 
shall remain...under the Deputy Surveyor General, who will continue to give orders on all such 
points—will arrange...supply and repair of instruments—will examine and record the calcula- 
tions and maps—and do all that is needful towards the preparation of a...geographical map. 

All other matters will rest with your Board, who will recommend officers and uncovenanted 
assistants to Government for appointment, promotion, and charge of surveys. ... You will have 
power to authorize Surveyors to arrange details of work provided the authorized limits of 
annual expense be not exceeded. Your Board will pass contingent bills and other accounts 
and...perform...all the duties...except interfere in...scientific detail. 

Your Bourd, ... personally consulting...the surveyors, will be able to meet immediately 
all local and temporary difficulties. ... You can also expedite the survey; ... you can by 
personal examination see whether Surveyors in charge are up to their work, or whether they 
devolvo their duties on their assistants. ... You will to be able to...ensuro zealous co-operation 
with the Revenue Officers. ... Copies of all orders issued to Surveyors...ahould be forwarded 
for the information of the Deputy Surveyor General?. 


Thuillier by no means approved of all the orders of the Board of Revenue at Fort 
William. He disliked the transfer of the khasrah surveys to the control of the Civil 
Superintendent [ 300-1]. He pointed out “that the Revenue Officer being styled 
Superintendent of Surveys...leads to considerable confusion". The Board suggested 
that confusion might be avoided by prefixing the word “Civil”, or, 
as a far simpler solution, ... that the Deputy Surveyor General should abandon tho use of the 
title. ... The Deputy Surveyor General superintends the revenue branch of the Survey as 
one of his principal duties, but that fact...no more necessitates the use on his part of the title 
of Superintendent...then does the fact of a Revenue Commissioner superintending settlements 
require him to be called Superintendent of Settlements. ... 

There ought to be no difficulty in defining the limit of the Superintendent’s power of in- 
terference with the Surveyor, und they will endeavour to doso. As a general rule in all matters 
strictly professional the Surveyor should take his orders from the Deputy Surveyor General, 
but in all other matter he must attend to instructions received from the Superintendent. With 
two officers so continually in contact with each other, if one is not placed under the other, 
there must...be constant disagreements. : “ 
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The Superintendent must, therefore, bo looked upon as the officer at the head. of the party, 
bui...abstain from...dictation, and...regard himself rather os the channel of communication 
between the Board and the Surveyor than as possessing authority over him. 

‘The Bouwrd...regret...che tono of asperity and exaggeration adopted by Capiuin Thuillier. ... 
The result must be the entire absence of eordiality between those whose barmonious ey-opern- 
tion is indispensabl«!, 

They held to their policy of giving more responsibility to the Civil Superintend- 
ents, and asked. that the new system should he given time to prove itself. In duc 
course the duties of these Superintendents were carried out by Settlement Officers, 

Miter succeeding as Surveyor General Thuillier told the Government of Tndia. 
that his reports on the Revenue Survey operations 
to the respective local Governments have always been printed annually by the civil Depart. 
ment for general information nnd circulation. ... But unfortunately this branch...has been so 
divided and made subordinate to tho various local Governments that my reports bave neces- 
sarily partaken of a disjointed...character, and the gencral results of the working of a large 
department scattered from Sind, the Punjab, x.w.r., Bengal, to Arrakan and Nagpore, 
have not appeared to that advantage which...is due to a great national work, l 

Jt is most difficult to control a dopartmont so cireumstancod, and to exhibit the results 
in a popular manner? [ 2; 0 30, 292-306 ]. 


CALCUTTA PREMISES 


In 1838 the Surveyor General's offices had been moved from No. 21 Chowringhee 
to No. 2 Chowringhee Lane, the observatory being left in the small building specially 
built for it in the grounds of No. 21 [1v, 114, 332 ]. In 1846 Wroughton recom- 
mended a move to new premises in Hungerford Street, but when Thuillier took over 
the following year lie decided to stay on ; 

The landlord...agreed to make a thorough repair and reduce tho reni to Hs. 250, which I 
eonsider far better than moving to such & distence from the Observatory and Instrument 
shop. .. At my suggestion a fine skylight has been made in the large central room upstairs 
and a verandah built below. ... These repairs are now nearly completed. In the meanwhile 
the office is removed to a house in Kyd Street, whilst our Revenue Branch is in the Sudder 
Board House [ No. 21]. When we get back all together I shall be able to get on much better’, 

In May 1849 he was able to accommodate the computers from Dehra [ 355 ] 
though this caused serious overerowding, especially with ' 
the bulky records fast increasing to tho extent of about 70 folio volumes per annum...in addi- 
tion to a large stock of instruments belonging to the Great Trigonometrical Survey. The 
multiplication of the maps by lithography and their depoait in the Revenue Survey Offico for 
sale [ 322-4 ] likewise adds greatly to the want of room. .. 

The rent heretofore paid for this house was Rs. 300 per mensem...reduced in 1847 to 250 
It has been occupied...since 1838, and had never been repaired until 1847. ... The rent is still 
far abovo its value. ... Tho old office No. 35 Park Street, one of the finest 3-storied houses in 
Calcutta, ... is now available [1v. 332]. It would make a most excellent...office as well as 
observatory. . The position of that observatory is trigonometrically connected with the 
whole of India, and the number of astronomical observations taken by Colonel Blacker 
(entirely lost by the removal) may be redeemed. I 

The rent...on a lease of three years is only Rs. 320 per mensem which is extremely moderate. 
... Except for its propinquity to the burial ground it would be worth Rs. 500. For an obser- 
vatory the situation could not be better, whilst the great height of tho house adds to its 
advantages and commands a fine view of the whole country, and particularly of the Fort 
semaphore for shewing mean time. 

The move was completed on 19th. November 1849. No. 35 Park St. was 
identical with No. 37 occupied by Blacker in 1824 [ m1, 187, 311 ; 1v, 332 ] and the 
observatory was re-erected in its old position at the top of the house. 

In 1857 Thuillier once more complained of overcrowding ; 

On first ontering this spacious mension, one of the largest in Calcutta, ... ample room... 
was found, but by degrees with continual increase ... and above all by the enormous influx 
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of records belonging to the Revenue Surveys and...ibe General Departiment...caused by the 
extension of surveys all over India, as well as by the rapid strides of the lithographic press in 
multiplying maps, even this house is becoming very full. ... 

On the lower floor there are 24 assistants and draftsmen, with the large tables necessary 
for their work, besides the very bulky almirahs containing the records, and on the second 
floor 28 assistants and draftsmen, in addition to the records, besides candidates for employ- 
ment. ... Tbe verandahs are...used for the dufteries. ... + 

No Government cmplovees in Caleutia enjoy such peculiar privileges...ag the Computing 
Department. No person can catcr the third floor without being struck at once with the ease 
and comfort in which they are placed, and...I cannot concur with the Chief Computer...that 
he cannot entertain three additional computers simply for want of office roomt. 

Tn 1860 the rent was raised to Rs. 400 p.m. Relief was afforded hv the move of 
the lithographic press to No. 10 Middieton Street. and by the transfer of the Com- 
puting office to Dehra Din, but the remaining offices continued to expand, and the 
Surveyor General reported in 1862 that 
so great has been the influx of maps and large folio volumes of village plans of the Revonue 
Survey, not only of Bengal but of the N.w.r. and the whole of the Punjab, ... that we have 
neither space on the two lower floors for the necessary almirahs, .., or proper accommodation 
for the number of hands employed. ... 

The ground floor...is used for the General Department, or Surveyor General's Branch, 
which is the geographical depot for all India. and is made to serve for the correspondence 
clerks, the draftsmen, and all the records, both ms. and printed. ... The multiplication of 
maps...by engraving and lithography has caused an immense addition to our records. .. 

On the second floor the whole of the Revenue Branch...is located ; correspondence, comput- 
ing, drawing, and records. This office has been weighted with almirahs and racks to such an 
extent as to be dangerous to tbe safety of the floor, and the Agents...have already remons- 
trated on the subject. Yet every year our Revenue Survey parties are producing many 
thousands of square rniles of survey?. 

In 1882 the whole office establishment of the Surveyor General's headquarters 
moved into specially designed new buildings erected in Wood Street?. 


CORRESPONDENCE BRANCH 


When the Surveyor General moved up country in October 1844, he left only two 
clerks for his Calcutta offices. On the retirement of George Barnes in 1855 [ rv, 349 ], 
one of the draughtsmen was brought in to help ; 

Mr. A. C. Cunningham‘, a young man of good education and excellent business habits, 
who has undertaken to bring up the arrears...and attend to the duties of the correspondence 
department, which has fallen into sad arrears, at his leisure hours before and after office. 

Cunningham was allowed pay as writer in addition to his salary in the drawing 
branch, and on Duhan's promotion two years later to be sub-assistant at Dehra 
Din [ 342 ] was appointed Head Writer at Calcutta ; 

This...will afford a slight increase to the small salary drawn by...Mr. A. C. Cunningham, 
who draws at present Rs. 45 from the Correspondence, and 60 from the Drawing, Branch. ... 
This, though it meets in & measure the emergency of the case...to provide for current work, 
will not, I fear, place the Department on a permanently satisfactory footing. ... 

_ Under the present system the very scanty means at command preclude the possibility of 
any attempt at indexing, docketing, and proper registering of letters, in consequence of which 
& vast deal of time is lost in searching for a single reference, and serious inconvenience is being 
constantly felt by the difficulty of finding papers when urgently required [ 344-5 ]5. 

Cunningham moved to the Revenue Survey office in 18629 and retired on 17th 
July 1886, after 30 years service, “but lived only three months to enjoy pension”. 

On the Revenue side Thuillier started with the able services of Alexander Daniell 
who had been a sub-assistant in Wroughton’s party [ 1v, 397]. Daniell died in 
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April 1855, and Hoppner was brought in from Vanrenen's field party to succeed 
him [349, 359]. The office then comprised besides Hoppner as Head Assistant, 
1 accountant @ Rs. 100—1 writer @ Rs. 60—1 indexer (à Rs. 40—1 writer @ 
Rs. 25—3 writers @ Rs. 20 each. 


Drawine OFFICE, CALCUTTA 


In 1844 the Drawing Office had John Graham as Head Draughtsman [ tv, 445 ] 
—3 East-Indians, Joseph, MacVicars, and McReddie, on pay Rs. 70 to 150—and 
J0-Indians on pay from Rs. 16 to 60, ‘‘Miajan, Ainudin, Rahim Bakas, Golam Naki, 
Manirudin, Khadam Hoosen, Abdul Halim, Hosen Ali, Nasrat Hosen, and Zahur 
Ali". Of these Sheikh Abdul Halim was "first in order of merit" beside being 
an excellent litho-draughtsman [ 360 ]. 

Graham had been Head Draughtsman since 1827 and was promoted to Rs. 
450 p.m., from 1853. As a younger man he had been specially skilled as map 
compiler, but as he grew older his work fell more to general supervision, and in 
later years he was much troubled by ill-health. He retired on pension in February 
1858, and died in Caleutta five months later [ 1v, 445 ]. 

His post as Head Draughtsman was filled by William Scott, who was kept on 
with the field office at Dehra Dün, and transferred to the Great Trigonometrical 
Survey in 1861. For charge at Calcutta John James was sent down from Robin- 
son's party in the Punjab, where he had established himself not only as a first- 
class surveyor, but also as a hill draughtsman of outstanding ability ; 

Mr. James is & most accomplished draftsman, well acquainted with the physical features of 
India, & thorough knowledge of which can only be acquired by experience in the field, and is 
not attainable by residents of cities. ... I consider Mr. James...pre-eminently qualified for the 
charge of the Drawing Office. ... Mr. James’ salary as civil 2nd Assistant is Rs. 309-12-3, 
with equipment allowance of Rs. 60 per mensem. As the retention of these allowances will 
cause no increased expense, I propose that he should in Calcutta draw the same amount. ... 
The increased expense which living at the Presidency will entail...renders it indispensable that 
he should suffer no diminuation of receipts, 

I doubt [ Waugh writes to Depree two years later ] whether they have got any field sketchers 
at home equal to our Mr. James. The originals of the survey he was engaged on are the best 
specimens of topographical drawing on the one-inch scale I ever saw [ 291 ]*. 

From 1870, James was appointed Assistant Surveyor General in charge of map 
drawing and compilation, keeping the engraving and lithographic branches supplied 
with material. He took furlough in 1878 and on his return in 1883 was appointed 
Deputy Superintendent and given charge of & revenue survey party witli recess 
quarters at Mussoorie. He retired on pension at the age of 55 at the end of 1884. 

Charles Joseph had started as & draughtsman on the Madras surveys in 1823. 
He was transferred to Calcutta in 1835 and compiled many important maps there 
[1r 321 n.3, Iv, 286-7 ]. Seeing no prospect of promotion, he resigned in 18458, 
getting the following “chit” from a Government Secretary ; 

Mr. Joseph is well known to Thoby Prinsep [ 1v, 489 ] and myself, under whose superin- 
tendence he compiled the only good map extant of the country between Nagpoor and the 
Ganges in one direction, end Cuttack and Benares in the other. He showed great attention 
and skill in compiling this from a most heterogeneous mass of materials, and the result was... 
[ a ] remarkably full map of country till then quite unknown. 

If you can forward his views in getting him a situation where his knowledge of outdoor 
engineering can be made available, and relieve his eyes from the fatigue of mapping in the 
Surveyor General's Office, you will do a great service to a very meritorious person‘. 

For a time he was with P.w.D., and then Revenue Surveyor in the Sundarbans. 
He later compiled a Map of the Grand Trunk Road for the N.w.r. Government 
[315]. He died of cholera at Serampore on 4th June 1859, aged 58. 
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Thuillier was far from satisfied with the quality of the drawing ; 

For many months past I have been much dissatisfied with the state of the drawing depart- 
ment. ... Carelessness and inattention to business has been...commented on without any good 
effect, and...I...recommend the discharge of..four individuals...as a proper example}. 

In spite of punishments and rewards there was little improvement ; 

What we most require are good compilers, men of education and professional knowledge 
who can be trained up to arrange...discordant materials, and exercise sound judgement...and 
& proper value on various authorities. ... They are required also to...superintend the native 
copyists, to examine their work, and thus render the...maps...as creditable as we could desire. 

At present...Mr. Graham takes the general superintendence, leaving only two European 
assistants as compilers—Mr. Potenger on 120 rupees and Mr. Breum on 80 rupees per mensem. 
The former of these has been 10} years in the Department, and the latter 6 years. They 
have received but one small increase of salary during that period, the consequence of which 
has been the resignation of Mr. Breum. The strength is actually below...[ that of ] 1830, ... 
and no additions have been made to meet the extra calls...or the enormous access of...materials 
caused by the extension of 20 vears survey, and the addition of large provinces [ 351-2 ]. ... 


If..the scale of remuneration is not on & par with other departments, ... young men... 
seek their own advancement elsewhere. ... The European draftsmen, ... as soon as they have 
been taught and formed into useful assistants, have left the Department. ... Mr. Joseph pre- 


ferred an appointment as Overseer in the Department of Public Works on some 145 rupees 
per mensem, and his loss has not yet been supplied. ... 

Competent draftsmen und compilers cannot be found when wented. They must be trained 
and formed for our purposes. ... The appointment of 4 or 6 European young men on a gra- 
duated scale of salaries us compilers and draftsmen, ... [ with ] some knowledge of the principles 
of surveying, seems to be most desirable, the salaries commencing at 50 or 60 rupees per 
mensem, to be raised to 80, 100, 120, and 150, according to merit. ... Iam anxious to see the 
3 draftsmen...on the contingent bill ( ...jn force upwards of 20 years) [ 1v, 335] placed on 
the permanent list, wherein the lowest salary should be 20 rupees instead of 16 as at present?, 
After reference to the Directors in 1856 strength was increased to 5 East Indians on 
pay from 60 to 135, and 11 Indians from 16 to 55 rupees. 

George Potenger retired on pension in November 1860, having “injured eyes and 
failing sight caused by the nature of the work". He had been “‘constantly ailing 
and subject to frequent...attacks of fever". Born in 1829 he had first joined the 
drawing office in March 1837—resigned in September 1841 to become Purser in 
H.E.LC.'s steamer Proserpine on the China service—and returned to the drawing 
office in September 1845*. 

Vernieux was warned that he ‘‘must go on differently now, or I cannot retain 
him to spoil paper at his high salary ; this memo to be carefully filed 4, 

The Revenue Survey drawing office comprised nine Bengali draughtsmen under 
Walter Graham, who had been “brought up from early youth in the office under 
the auspices of his father'"5. His untimely death in 1860 was a great loss. 


COMPUTING OFFICE 


When the Surveyor General went up country in 1844 he took with him Radhanath 
Sickdhar, his brother Srinath, Bholanath Mazumdar, and two others [ 341 J* leaving 
behind under De Penning Vincent Rees and four Bengalis [ 127 ]’. 

On De Penning's death at the end of March 1845, only four months after Waugh's 
departure, Radhanath Sickdhar succeeded as Chief Computer but remained with 
the field office. ‘The disadvantages of Keeping so small a staff at Calcutta became 
evident when one man resigned in February 1848. Two of the others were required 
for the observatory and left the third idle for lack of a fourth with whom to compare 
computations [122]®. At the end of 1848 permission was obtained to assemble the 
whole body of computers at Calcutta ; 
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One half of the computing office remained with me in the field and the other half at my 
Calcutta office to bring up arrears. The work performed by the former portion has been in 
every respect satisfactory, but the labours of those in Calcutta have declined in consequenco 
of the want of adequate supervision. ... A concentration of the entire computing office is urgent- 
ly necessary for the sake of efficiency. ... Considering...the difficulty of recruiting in the Upper 
Provinces, ... I...recommend that the party now with me in the field should join the Presi- 
dency office whereby a monthly saving of Company's rupees 243—5-4...will be cíffected!, 

The Chief Computer and his party left Dehra at the end of January 1849, took 
boat at Gurmukhtesar on 12th February, and reached Calcutta early in May [ 128, 
341. 372]. Waugh recommended Radhanath to Thuillier's care; 

Every opportunity should be afforded him for the efficiont performance of his work, and 
as he will now for the first time have the whole of...his office under his personal control, the 
entire responsibility of detaila will devolve upon him. . 

It will be necessary for me to maintain a direct correspondence...with the Chief Computer, 
and I hope this...will prove...not inconsistent with...your control...over the whole office?, 

Thuillier reported on 16th May that 

The party have been located in the 3 rooms formerly oceupied by Mr. De Penning, forming 
the entiro west side of the upper floor of this house [ 351 ]. ... The Chief Computer has made 
every arrangement for the systematic despatch of business, and will carry out the details of 
his office in direct communication with yourself. ... I have already found in Baboo Radhanath 
Sickdhar a...willingness to accommodate which is very pleasing?. 


Replacements had to be made when trained computers were tempted away by 
offers of higher pay but there was never any difficulty in finding new men, who had 
of course to be trained from the start [ 1v, 340-1 ]. 

By 1855 the output of the trigonometrical survey had increased to such an 
extent that the computing office could no longer keep pace. Waugh's proposals for 
improving the terms of service were not accepted ; 

The Hon'ble the President in Council strongly objects to the principle of increase of pay 
according to length of service, and requests that the Surveyor General will recast his acherne 
..Suggesting a graduated scale of permanent pay, and stating whether all that is necessary 
may not be effected by the simple addition of some computers and writers‘. 

In revising his recommendations Waugh again stressed the fact that 
a ready-made computer...is not procurable in Indie. ... A strong motive is required to incite 
a person to acquire these qualifications. ... Supposing a person by working at the computing 
office for 6 years has acquired the necessary qualifications of an efficient computer, it will be 
in the interest of Government to accord him such a salary as would induce him to remain in the 
office, for in the event of his retiring all the expense incurred in his training would be lost. ... 

Nothing short of the graduated scheme originally submitted will be found to answor. 

He put up two alternative schemes, Rs. 1,189 and 1,329 p.m. including pay of the 
Chief Computer @ Rs. 400 pm. Government approved the lower of the two, less 
Ra. 105 p.m., which gave an increase of Rs. 313 over the existing scale, 

In 1556 Radhanath made a full report of the work of the. Computing Office 
from the time it had been concentrated af Caleatts [128 ]; 
~~“ At that time the office consisted of 1 Chief Compnter—1 Head Native Computer—1 Deputy 
Native Computer—@ Assistant Computers. The office...remained upon this footing till within 
the tase Wve months when ordors were received...for reorganizing the same. ... 

In the year 1851 the printed Tables...for India were computed [ 122-3 ]. ... Most useful in 
the calculation of the Tables...were Baboo Sreenath Sicdar and Radhanath Sen. ... 

Seeing that the...business has greatly increased of late, the Surveyor General recently laid 
before Government a scale of progressionally increasing remunerations...to a computer as he 
improved in efficiency, his maxirnum pay being fixed at Co.’s Rs. 60 per month, I...regret 
that this arrangement was not at once sanctioned, ...as it would have made the Computing 
Office as efficient as could be desired. ... 

The computers generally have given great satisfaction. ... Those who have made them- 
selves most useful, and who can...be entrusted with independent computations, are...Baboo 
Sreenath Sicdar—Radhanath Sen—Joynarain Banerji—Bholanath Mozoorndar?. 


1 DDn. 468 ( 134-7 ), SG. to Mil. Dept., 13-11-48. * DDn. 561 ( 12 ), SG. to DSG., 13-349 ; Shibnarain 
Datt & Kedarnath Sen joined 16-549. ?DDn. 480(73-4). —*DDn. 547 (298), from SG. 14-1-55 ; 671 
( 58 ), from Mil. Dept.,30-0-55. — *DDn. 547 ( 398 ), from SG., 28-8-55 ; 671 ( 74 ), from Mil. Dept., 17-11-55, 
* DDn. 662 ( 141 ), Ch. Compr. to DSG., 3-4-36. 
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In October 1861, after Waugh's retirement and after Radhanath Sickdhar had 
expressed his wish to retire, the Superintendent Trigonometrical Surveys, James 
Walker, asked for the transfer of the Computing office to Dehra Din. “Much incon- 
vénience and delay has been caused by the separation of the Computing Office from 
_the Trigonometrical Survey [ 344 ]". 

He had already two houses at Dehra for the trigonometrical survey offices, and 
it would be easy to arrange for a third for the Computing Office. The move was 
authorised. and effected during 1862! [ 341 n.2]. The establishment then stood at 
1 Chief Computer—1 Deputy—1 Senior Examiner—8 junior Computers—4 writers. 
Radhanath Sickdhar retired on pension from 16th March 1862 ; his brother Srinath 
had already resigned on account of “incipient cataract of both eyes". Bholanath 
Mauzamdar was the only one of the Calcutta establishment to move up country, 
to become Chief Computer ; the remainder preferred to resign. Computers were 
henceforward recruited from up-country sources [ 344 ]. 


CALCUTTA OBSERVATORY 


The Survey Observatory had been first erected on the proposal of Valentine 
Blacker on the roof of the office at No. 35/37 Park Street [ 111, 187-8]. After the 
move to No. 21 Chowringhee a small building was specially erected in the grounds 
of that office [1v, 332]. Observations for the daily time signal and for meteorological 
purposes were under charge of Vincent Rees who had the assistance of one of the 
computers [ IV, 114-5, 119-20, 462 ; V, 139 ]. 

In 1848, Rees pointed out that the Chowringhee building was most unsuitable 
as it gave little room for the instruments, and none whatever for an observer to 
sleepin. It was completely dominated by surrounding buildings. When the office 
moved to Park Street the following year Blacker's observatory was re-erected with 
a new dome [351]. As Rees was now granted six month's sick leave to Mauritius 
it was arranged that the Chief Computer, who now had living quarters in the new 
building, should give up an hour for the observatory duties, making up time on his 
computations out of hours. Gopinath Sen was the regular observatory assistant 
[354 n.7 F. 

In his instructions for the re-erection of the observatory the Surveyor General 
pointed out that corresponding observations were no longer needed since the field 
surveyors now made connection to points of the G.T.s., but that the "'shewing 
mean time is the special business of this observatory "4. 

It has been the practice for some years that one or two computers should daily attend on 
Mr. Rees at the observatory to assist in shewing Mean Time. This duty...causes considerable 
interruptiou to the...computations. ... Every endeavour should be made to reduce the time 
they are absent at the observatory?. 

Rees returned from leave and resumed charge during February 1850. He was 
much handicapped by chronic chorea, and from 1843 had been ‘‘as deaf as an adder”. 
In 1852 he retired after 27 years work connected with the observatory. 

The Chief Computer again took charge*, and the meteorological observations 
were brought into line with the new rules [ 139-40 ]. From the savings on Rees’ 
salary four extra assistants were engaged, on Rs. 20 to 30 each, being additional 
to the computer responsible for the daily signal to Fort William [ 1v, 114-5] ; 

At. exactly five minutes before mean noon a ball is hoisted up on a mast at the Observatory ,. 
seeing which the signaliers at the Fort semaphore tower, a distance of a mile and a half, raise 
& ball on &n icon crane fitted up for the purpose. ... The mean noon shewn is that for the Sema- 
phore Tower. To this end, at lẹ seconds before that time the observatory ball is dropped by 
a classie letting go a rope ; observing which the signallers let fall the semaphore ball likewise, 
and in a similar manner, which event ought to occur at the time of the Mean Noon. ... 


1DDn. 7 (115), from Mil. Dept., 26-3-62. — * DDn. 479 ( 4), Rees to DSG., 23-5-48 ; 472 ( 453 ), DSG. 
to SG., 26-548. 3 DDn. 474 ( 151 ), from DSG., 27-749 ; 561 ( 59), from SG., 6-849. — *DDn. 474 ( 245), 
reply to Ch. Compr.'s note of 20-12-49. — 5 DDn. 561 (12), SG. to DSG. 13-3-49. — * with allce. Rs. 200 p.m. 
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A powerful telescope is put up at the Observatory, with which the dropping of tho Sema- 
phore ball is watched and the time of its occurrence is noted. ... There will generally be somo 
error...which is always noted...at the Surveyor Generals office. ... When the error...exceeds 
half a second it is published in all the...daily papers as well as in the Caleatta Gazette. Like- 
wise a notice..is put up nt the Bankshall. The Mean Noon every day is determined by a 
meridional observation of the Sun, and for making such observations & 24 feet transit telescope 
by Dollond is forthcoming at the...observatory { 138-9 P. 

From 25th June 1858 signals were made by electric cable which gave a great 
deal of trouble to begin with [ 140-1]. The time of the signal was also changed to 
one o'clock, and deduced from the transit observation “immediately preceding ”. 

The time ball...used...with the electric wire is not the old ball, ... which...was scarcely 
visible to the whole shipping. The ball now adopted is one of much larger dimensions. ... 
The electrical wire connecting the Observatory with the Semaphore ‘Tower is laid under- 
ground. ... The battery used at the observatory consists of twenty cells. 


LITHOGRAPHIC PRESS 


The Lithographic Press was installed at the Surveyor General’s office in March 
1852 by the transfer from the Government Press of two hand presses and their crew 
and two litho-draughtsmen. | My first care” writes Thuillier, 
was to secure the services of a competent Superintendent, combming the qualities of a good 
draftsman with & knowledge of transfer drawing and litho. business generally. Myr. H.M. 
Smith, at that time attached to the Quartermaster Ceneral’s Department? who was well 
known to me...trom his experience in lithographing the series of N.w.P. district maps published 
under...my predecessor [ 312-3 ], was the only man in Calcutta fit for the situation. ... He was 
allowed by the Quartermaster General....to accept tho appointment, 
and joined on 17th April. Two European assistants were also engaged, De Hone 
and Musgrove, besides an engraver-draughtsman Namiruddin [ 332 n.5 ]. An estab- 
lishment of draughtsmen, printers, and spongemen brought the monthly pay roll to 
Rs. 720. During 1854-5, this staff was called on to work at high pitch on the 
printing of the postage stamps under most difficult climatic conditions. Extra 
presses were installed and establishment raised to Rs. 1,060. During 1855 an 
experienced printer, George Stapleton, was further brought in from the Government 
Press on Rs. 250 p.m. [ Iv, 335-6, 350 ; V, 332-5, 360 J. 

Smith was born about 1806 “son of John Jacob Smith, a buccaneer who cap- 
tured Saugor Island at the mouth of the Hugli". The son found employment in 
the lithographic press under Dr. Rind [11i 298]. He was not only a high-class 
draughtsman who actually designed the postage stamps, but also a first-class 
technical manager who did magnificent work in the reproduction of maps. In 
1865 he was granted a good service pension on Rs. 225 p.m., “after serving Govern- 
ment for 43 years continuously". Pending the arrival of à new Manager from 
England his services were retained up till 15th April". 


MATHEMATICAI, INSTRUMENTS 


Saiyad Mir Mohsin Husain, who had won Everest’s complete confidence by his 
skill in repair and construction of scientific instruments, had been formally appointed 
Mathematical Instrument Maker under the Directors’ letter of 26th September 
1843 [1v, 125, 458]. Though unable to write English, he was able to conduct his 
business to the entire satisfaction of both Waugh as Surveyor General and Thuillier 
as Superintendent of the Mathematical Instrument Department.” He held office 
right up to the time of his death which occurred on lith February 1864. ‘Ever 
at his post, his whole life seems wrapped up in the duties of his profession "'9. 


1DDn. 669 (13), from Ch. Compr., 3-4—56. 3DDn. 664 (209), from Ch. Compr. from, 27--7-58. 
*undor which the Govt. Press was managed. + DDn. 502 ( 220), DSG. to Home Dept., 25-3-52. — *Govt. 
GO., 187-65 ; GR Topo., 1884-5 (41). — *DDn. 661 ( 49), DSG. to Mil. Bd., 15-3-55. 
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Mohsin Husain had been employed with the Surveyor General up country 
till Everest's departure, when he took over charge of the Caleutta workshop, first 
under Henry Goodwyn and then under Wroughton as Deputy Surveyor General 
[162, 164]. The workshop had now to be entirely reorganized, and an artillery 
bombadier was appointed Assistant Mathematical Instrument Maker. ‘It wasa 
piece of good fortune that a workman of Mr. Cribble's skill and training was...found 
to fill the situation, and who...was content to receive at starting a staff salary of 
50 rupees in addition to his military pay and allowances". 

Cribble was a great success and helped considerably in the construction of the 
two 24-inch theodolites made up in Caleutta [ 152-3]. In 1849 he took his dis- 
charge from the army with the rank of sergeant, and pressed for increase of survey 
salary to Rs. 100, which had been promised when he first joined in 1844. The 
Surveyor General strongly supported him. ‘It would not be possible to replace 
him by any workman of equally moderate expectations. ... I...recommend...that 
Government...augment this deserving individual's salary to Co.'s Rs. 150" bringing 
supervision charges to Rs. 500—Mohsin Husain Rs. 250, Cribble 150, Thuillier100— 
as against pay and allowances drawn by Barrow, Rs. 700 [1v, 122 ]. Cribble's 
salary was, however, only raised to Rs. 100. On his transfer to Roorkee, his place 
was filled by Edward Stapleton as clerk @ Rs. 80, and Saiyad Ismail, Mohsin Husain's 
son, as storekeeper @ Rs. 50. 

In 1853 Thuillier pressed for an increase to Mohsin Husain's salary ; 

The Mathematical Instrument Department...has been put on a new footing, and made the 
general depot for...all instruments below Allehabad. Owing to a parsimonious policy on the 
part of the Military Board, the increasing duties and responsibility for..such an extent of 
Government property have been met merely by the abolition of the Assistant in the manu- 
facturing department. Mr. Cribble was transferred to Roorkee in January last, and the whole 
of the supervision rests on the Meer Sahib. ... The arrangements now in force...having the work- 
shops in close connection with the Surveyor General's Office, as well as the Lithographic Press, 
are admirably adapted to ensure proper control...on my part, and by the whole of the...stores 
connected with our profession being under the Instrument Maker's care. ... 

` Said Mohsin has now served close upon 30 years. ... Having been on his present salary for 
about eleven years, à personal allowance...would bo very gratifying to this worthy old gentle- 
man. ... A recommendation was made in my annual report to the Military Board for 1850-- 
51, for an increase of 100 rupees, ... but the Board...whilst highly coramending his zeal and 
work, expressed regret that they could not then comply with my request?. 

He further asked for an increase to the establishment of workmen, the present 
number being only 22 on the permanent list and 70 on contingent charge ; 

The permanent establishment...hus not been altered for very many years, but it is totally 
inadequate. ... The present total strength amounts to 92, ... and it is this...contingent estab- 
lishment which I am desirous of increasing temporarily for...adding...a few of the more useful 
instruments, ... which...can be so infinitely better constructed here, to suit wants of surveyors 
and withstand the effects of our Indian climate, than in England?. 

On a reference to London the Directors approved a personal allowance which 
raised Mohsin Husain’s salary to Rs. 400 p.m. During his deputation to Karachi 
[ 44, 158 ] he was allowed an extra one-third salary, though there was some argument 
as to whether it could be drawn on the personal allowance*. During his absence 
Said Ishmael, the storekeeper and assistant to his father, was entrusted with the supervision 
of the workshops with an increase of salary...60 rupees per mensem. .., The entire...manu- 
facturing aud repairing branches have now been executed for a period of six months by Syud 
Ishmael, who...has proved himself a most valuable...supervisor5. 

Saiyad Ismail had received a good English education at St. Paul’s School, 
Calcutta, and had in 1850 been appointed computer at Revenue Survey head- 
quarters. On his father’s death in 1864 he officiated as Mathematical Instrument 
Maker on salary Rs. 250, until an English mechanic was appointed from Thomas 
Cooke’s establishment at York. 


LDDn. 462 (364-6), SG. to Mil. Dept., 4-12-49. *DDn. 593 ( 39L), DSG.'s Report, 6—7.-53. 
*'DDn. 563 ( 112), DSG. to Mil. Bd., 30-8-53. ‘op. to B., 14-10-54 ; DDn. 551 (259), Mil. Dept.. to 
MaG., 16-11-55. — *DDn. 061 (4), 15-3-55. : 


NominaL RoLLs 





Name, Birth. Death Appoiuted 
TARNES, Geo, tiv. 2I 1-1-36 
b. c. 06-11-179 . 
BLEWITT, Franc m Colwell [415] 1-5-43 

. c. 1-1-28. n k 
U UNNINGHAM. Alex Chas. [ 352 GTS. 
b. Bombay, r., 30-10-33 : 1-9-52 
d. Calcutta 24-10-36. ^ 
DANIELL, Alex. [ 1V, 397 | 1544 
b. India, 1812-3 
d. Calcutta 10-4 -55. 
DUHAN, Harry Reilly 22-4-45 
b. c. 9-1-27. 
FRANCIS, M. 1854 
d. 16-11-92. 
Tloprsen, Edw. Wm. [ IV. 399 ; 9-«-5D 
V, 441 ]. 
MACKAY, J. 1855 
O'BRIRN, M. 1860) 
OLLIVER, Andrew Cornelius 1-11-44 
[1V, 350, 385] 
b. Hdbd., 30-4-22 
d. DDn., 21-8-56 
Scorr, Robt. 25-10-44 
. c. 22-1-22 
d. DDn., 12-9-74, unm. 
STAPLETON, Chas. Thos [ IV, 350] 1850 
b. Nov. 1819. 
d. Calcutta, 12-10-61. 
WEBB, Geo. Parker [ 1¥, 350] July 1834 
Borst, Wm. oi 10-11-48 
b. 22-9-25 
d. DDn., 2-9-53; MI. 
BONNAUD, Geo, Alfred 21-11-59 
b. c. 5-11-42. 
DREUM, Christian 13-6-45 
b. 27-12-14. 
CHILL, Thos. Potenger 1-0-62 
b. e. 20-8-31 ( 32? ). 
CORNELIUS, John [ Iv, 350] 1-10-31 
d., DDn. 15-56-78, Tred ye 
GRAHAM, Jolin [ IV, 445] 1816 


. India, c. 7-12-01 
d. Calcutta, 10-7-58. 


ME Walter Rose Malcolm 1844 


. 1821, 
d., Calcutta, 15-11-60. 
JAMES, John Owen Nix (1820-1900 ) 1-9-58 
JosEPH, Chas. [1i], 321 n.3;1V, 350] 1-6-23 
1-8-02, 


b. c. 
d. Serampore, 4-64-50. 
Lrvesay, C. E 1858 
McREDDIR, Geo.“King m, 314; 24-11-24 
b. 20-2-05. 350] 
Macvicans, Win. LIV, 350 | 1931 
b. Madras, 22- 
d. Calcutta, 1848/0. 
NAMEY, J. P. 1-11-55 
b. c. 3-6-39. 
KOH ue im 350] 1-3-37 
.€.1 
POoULSON, J. H. - Jan. 1856 
Scorr, Wm. Henry (It. 314 IV, 350] 1-3-27 
b. Sept. 1812, 
d. DDn., 10-2773, MI. 
BIRET, John 1847/6 
VAILLANT, J. 1356 
VynEikUX, Lawrence Prudence 14-9-62 


b. 24-11-14 


CLERKS 


Employment 





wr. C-in-C.'s office, 10-7-35 ; sao. Cal- 
cutta, 177-20 ; ret. on pension, 27-8-55. 

Wr. SGO., Calcutta; with fd. office to 
Allbd. Oct. 1344 ; tr. to GTS. 20-52-45. 

from vTs. to DO. Calcutta, Sept. 1353 ; 
wr. SGO. 1-12-55; Hd. Wr., 27-3-57 ` 
HA. Rev. Svy. hdqrs., 1-4-62 till pen- 

añ. 





NwP, 1834-42; Hd. Dmn. Rev. 

.. Caleutta from 1844: ma. Rev. 
Svy., Calentta 1845 till death, 

wr. S.G.'s (d. oftice, Alibd. & DDn.; Hd. 
Wr.&actg. Restr., 
Asst. & Pa. to SG. 27-2-57 ; PA. to STS., 
12-3-01: penslon as Survr. Ist gr. & 
PA. to SG. 1-1-35. 

Wr. SGO, fet. as Hd. Clerk, 1-11-02. 








froni Rev.” vy. xwr. to HA. Rev. Svy. 
Haars. Calcutta, till c. 1-4-62. 

wr. Rev. Svy. uam still serving 1870. 

wr. Rev. Svy. ildqrs. 

from GTs. appd. Hd. Wr. SG.'a fd. office 
‘Allbd. & DDn. till death, 


wr. SG.'s fd. office; Sas. & Storekeeper 
1-5-53 ; Asst. Survr. from 1871. 


writer, Rev. Svy. Hdars., Calcutta. 


Biographical Notes. 


DnRAUGHTSMEN 


dmn. Calcutta DO. ; tr. to 3G's fd. office, 
DDn. 1850. 


appeo. dmn. Calcutta ; disch., 30-11-61. 
dmn. Calcutta Do. ; resd. 1851. 


to 815. GTS., for topo. Punjab, dmn. 
Calcutta 9-10-53 ; to ML Dept., 1-9-59. 


from Nagpur 8vy. to Calcutta DO. ; SG'8 
fd. DO., 1844 t i ret.. Nov. 1882. 


appee. topo. survr.; Hd. Dmn. Calcutta 
DO., Aug. 1828 ; ret. 1-0-58. 


dmn. Rev. A hdare. : Ch. Dmn. 1850(?) 
till death 


ch, Calcutta DO. from ous ( 431 ). 

dmn. 260. Madras; sco. Calcutta, 
1836; “ret. 1845; ‘Supervisor FWD. 
Benares Rd., 2-7-45; Rev. Survr. 
Sundarbans, 1854. 

appee. Calcutta DO.; not in 1859 list. 

dmn. Calcutta Do. ; not 1847 list. 

from QMc. Madras’; dmn. sao. Madras, 
IE Calcutta’; DO.: from 1835 uli 
eath. 


Calcutta DO. ; drawing Its. 150, Feb. 1806. 


dmn. Calcutta Es ; resd. 2-9—41 [35415 
re-appd., -9—45; pension 1-12-60 
under Go., 23-5 01. 

dmn. Calcutta Do.; with Rev. BSvy. 
hdars., 1802 ; compiler @ Ra. 200, 1866. 

dmn. Calcutta DO. ; ; to SG.'s fd. office, 
1833 ; Ch. Dinn. fd. office, DDn., 1-0-58 ; 
Ch. Dmn. with STS., Feb. 1861 ; Civ. 
Asst. let gr., 1-4-66, till death. 


Calcutta DO. ; rosd. 1565-1-51 after Sy. 
service, 
appce. dmn. Calcutta DO., ; resd. 14-41-59. 


Collr.'s Office, Hooghly, 1833-8 ; Libra- 
tlan & Drg. nr. Hooghly Coll., 1840-0; 
Record Keeper, AG a Office, 1-3-51 ; 
TA Calcutta DO. 14-90-52; serving 


17- Jl- -50 ; extra Civ. 


359 


Doiaestle 


Son of Alex. «v. ( 1803- i 
zm s Capt, d., eh 
15-933, and Muria his wlfe. 


Sou of David and Jane. 


són of Wm. Duhan who d. 
Cawnpore, 28-11-50 aged 53. 
m., Mussoorle, 10-2-58, Julia 
Mary. aged 14, duu. of John 
Taylor. 


m. before 15600 ; pr. kin to Rev. 
Hoppner of Patna, 
m. before 1860, 


son of Joseph O. [HL 491). 
m., Landour 13-8-43, Familie 
Martha Billon, pr. dau. of 
Emile, B. [ 439 ]. 


bro. to Wm. Henry [ 360 ]. 


yr. kin, to Edward [ 360 ], 
and Geo. [1v, 335 ]. 


pr. son of Wm, Henry & Mary. 
of Calcutta, & bro: to Geo. 
arman (4 4391 & Herbert 
James [ 430 


arrd. India Nov. 1843, 


In. before 1850; pr. 
Wm. Richd. [1v, RE ve 


m. lst., DDn., 5-3-40, Char- 
lotte Watson, wid. ; Bd 
Julia Matlida; father 
Walter Joha, “(1840-1981 } ) 
appd. Topo. 3 1900. 

m. 4 times t dn 4 me 
E father "A Waite 


son of John [ sup. ). 


bis dau. m., Calcu 1856, 
Mark Edwin son of ican 
Olliver { m, 491 ). 


son of Wm. Scott [1n, sor j, 
and bro. to Robt. (sup. ); 
m., Landour, 30-90-43, Clar- 
enne Eleanor Shorts, aged 


kin to John Pearson V., whose 
son " D., 
14-12-07, Matlida Glecson. 
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Abdus Sobhan, 1851-65. Khadam Husain, 1844. Najib-ullah 1850-60, DDn. 
Ain-ud-din, 1844. Manir-ud-dln, 1314-61. Rahim Baksh, 1814 ; DDu. 1849, 0mo. 
Ghulam Khadar, 1854-60, DDu. Kallin-ud-din, 1354-60, DDn. d. 26-11-53. 
Ghulam Naki, 1344-66, Miajan, 1841-59 ; d. Feb. 1359. Sheikh, Abdul Halim 1844-55 from 1859; 
Ghulam Akhbar, 1351-06. Nasrat Husain, 1544. Litho branch ( inf ]. 
Husain Ail, 1341-66. Nabi Baksh, 1356-60. Sheikh Abdul Khadar, 1832-60; d. 
Jal Narain Biswas ; Hd. Dmn. DDn., 17-760. 

Rev. 3vy. Adqrs. 

CoMPUTERS 
Name, Birth, Death Appointed Service 
Calcutta DDn. 

Bholanath Mauzamdar 1840 e fd. office, 1344-9 ; Calcutta, 1349-51: Asst. Overseer, PWD., 1851-2 


re-appd. Compr., 1352; juur exmnr. 1855; Dep. Compr. 
1-2-02, on tr. to DDn.: ; Ch. Compr., 1362 ; pension from 1805 


Chedama oo 1837 fd. office 1857-00 ; 1 DDn. Comp. Party, 1-1—61. 

Chitur Mal EM 1857 fd. office 1357-60 ; DDn. Comp. Party, 1-1-61. 

Gangu Prasad i 1857 fd. office 1857-60, ; DDn. Comp. Party. 1-1-01 ; Ch. Compr. 1305-90, 

Gupal Chandra Gupta 4-4-51 ies read. before 1860 
b. e. duly 1830. 

Gopinath Sen 23-1-41 from office Civil Auditor, Metl. Compr. S60. Obsy., 4-1-53; Supt. 
b. c. 8-10-21. Obsy., 16-3-62 ; stlll serving 1866. 

Haru Kumar Mitra 21-6-44 still serving 1851. 
b. c. 1823 

Isan Chandra Bose 1845 fd. office, 

Jai Narain Banerji 10-3-44 fd. office Oct. 1841-Jan. 1849; Calcutta from 1849 junr. exmnr. 
b. c. 1821. 1855 ; read., 6—1-62. 

Kedarnath Sen 16-5-19 resd. to be ue ' Overseer PWD., 1851. 

Nanda Lal De 1844 rex. Feb, 1848 

Panch Kurl Gupta 4-4-51 from Calcutta Mint ; resd. 17-6-60. 
b. c. Aug. 1827. 

Parsid Narain Sebastian 1845 with fd. office 1845-7. 

Radhanath Sen 27-3-38 Dep. Native Compr. Calcutta, 10-5-44 til May 1849; senr. exmor. 
b. c. Aug. 1817. 1855; Metl. ompr. 880. Obsy. from 1802 ; Hd. Clerk, Trey. Svy. 

hdars,. from 1 

Radhanath Slckdhar *. Biographical Notes 

Shama Charan Bose 1840 fa. office Oct. 1944 ; pr. resd, 1845. 

Shib Narain Datt 10-5-49 read. before 1860. 
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CHAPTER XXIII 


FIELD UNITS 


Derv Parres; T'rigonometrical — Topographical — Revenue — Field Season— 
Recess Quarters — Transport --- Boats — Elephants — Railways — ALLOWANCES 
— GUARDS & ESCORTS. 


T HEN Waugh took over charge there were, besides the Bombay party, six 

/ parties of the Great Trigonometrical Survey working in Bengal—Karara 

under Shortrede, recess quarters at Allahahad—Gora, under James, Chunar—- 

Chendwar, under Logan, Allahábàd—North Connecting, under Du Vernet, Dehra 

Dün—North Maluncha, under Renny, Allahabad—Calcutta Meridional, under Lane. 

Berhampore. As work progressed these parties were shifted from one series of 
triangles to another, whilst officers came and went!. 

Karara :—Shortrede, 1841-5 ; from 1845 under Hill to South Maluncha and East Coast. 

Gora :—James, 1843-4 ; Garforth, 1844—7 ; under Armstrong, 1847-8, to N.E. Longitudinal ; 
1848-52, Hurilaong ; Oct. 1852 to Jogi-Tila, Punjab ; 1856, under James Walker to Gt. Indus. 

Chendwar :—Logan, 1843-6 ; to N.E. Longl. 1846-30 ; as 2nd Hill Series completed w.w. 
Himalaya Series to Peshawar 1850-2 ; on Rahun Meridional from October 1852. 

North Meluncha :—Renny & Clarkson, 1843-5 ; Reginald Walker, 1845-7, to N.E. Longl.; 
Lane to Sikkim 1847-8 ; Renny & Strange, as Great Longl. Sironj to Karüchi, 1848-53 ; Tennant 
to Great Indus, 1854-6 and Jogi-Tila, 1856—7. 

Himalayan, North Connecting :—Du Vernet, 1841-4; Karara, 1844-5 ; Gurwani, 1845-7; 
w.w. Himalaya, 1847-52 ; Mulheran, 1853-5 ; Montgomerie, Kashmir from March 1855, 

Calcutta Meridional :—Lane & Peyton, 1843-8 ; Peyton & Nicolson, N.E. Longl. 1848-50 ; 
Nicolson, 1850-2, N. Perasnáth ; Nicolson & Du Vernet, from 1852-3, Assam Longl. 

When Hill took over the Karara party for his move to the East Coast, he was 
given the following instructions ; 

‘The native establishment...is the same as that hitherto employed on the Karara Series and, 
as it contains a considerable proportion of trained men, well-skilled in the various duties of 
the Department, you will...commence work under circumstances particularly favourable. ... 

You will...draw up monthly a nominal roll of this establishment which will accompany 
your pay abstract when sent to the Pay Office. The...monthly expense incurred...is on no 
account to exceed that authorised by Government, viz., Co.'& rupees 491, ... the single case 
excepted wherein the Native Doctor, from length of service, becomes increased from 25 to 30 
Co.'s rupees. You will only give the highest rates of pay to men who deserve that indulgence, 
and...carry any balance which may arise to the credit of Government ( 453 ]. ... 

The sum of 44 Rs. per month is allowed you for baggage tents...reserved entirely for the 
public use,*... shelter for the instruments, guard, and native establishment. This is of the 
nature of a contract, ... a certificate to which effect will accompany your abstracts, ... 

There is sent with you an observatory tent, ... the property of the State, ... repaired, 
renovated, and carried at the public expense. ... In addition...you will receive...an Office Tent, 
„which is Government property, ...and which is...to enable you and the sub-assistants...to 
carry on computations in the field, and to afford shelter to the public stationery and records. 

To Garforth on the Gora series he writes ; 

It is a standing rule...that public office should be held daily, Sundays excepted, and it is 
for this purpose that the State incurs the expense of keeping up an office tent for...cach series. 
The usual hours of business when the party marches daily are from 11 A.M. to 3 P.M., but if 
there be any pressure of office work the time may be extended [ III, 256 ; Iv, 338 J. ... 

The officer-in-charge...has always been expected to sit with his Assistants and superintend 
their proceedings. I desire that no innovation be made on this good old rule, and that you 


13 civ. assta. to each party ; raised to 4 from 1847 ( 403 ]. 
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will...understend that I consider the contrary system of segregating oneself from public office 
to be very prejudicial to good order and efficiency. The effect of it upon your own party in 
the short space of 12 months has not failed to attract my attention!, 

The Surveyor General's scrutiny of contingent charges was no mere formality. 
He asked Strange on the Great Longitudinal series 
why 12 extra men should be employed in carrying up the observatory tent and assisting the 
carriage of the instrument up the hill. If & small party of coolies, say 20 or 30, ... were em- 
ployed in advance...in preparing roads, there would...be few cases in which the cattle could not 
ascend the hill tops, or at any rate very nearly to the top. Ihave sometimes had to make 
roads 5 or 6 miles long in very rugged mountains and in all sorts of geological formations, from 
granite and basalt to sandstone disposed in mural precision. A smart gang of workmen might 
make all the roads in 2 or 3 months, and...no extra aid...would be wanted [ 38-9 J?. 


The several trigonometrical parties were now working under widely diverse 
conditions, and successful progress depended largely on the character of the officer 
in charge. Renny, Logan, Montgomerie, and James Walker write very little of 
their difficulties, but Strange made the most of them, and the letters that passed 
between him and the Surveyor General went to fantastic lengths, first through the 
wilds of Ràjputàna and later through the forest-clad hills of the East Coast 
country [ 345 ]. 


Lane, who had been with Strange to Karachi, found progress up the Assam valley 
80 fraught with difficulties that the Surveyor General was led to abandon the en- 
terprise, and turn operations to easier country across the Khasi plateau [31-2 ]. 

The formidable difficulties are [ writes Lane ] First, russud? for the party, and Second 
carriage, ... together with coolies or labourers for...various duties. .. 

In reference to russud, ... markets are held in certain villages in the...plains only...on 
different days of the week, but...these hauts are few and wide apart, and...the supply so pro- 
curable at a time will suffice but for one or two days consumption. ... The produce...is brought 
together in small quantities...from neighbouring villages...solely to meet the ordinary wants of 
the people themselves. ... There is not the smallest chance of ever procuring the least, russud 
from the miserable hamlets widely scattered over the interior of the hilly tract. 

It will...be...necessary to adopt the course...of obtaining..the greater portion of the pro- 
visions for the party from Gowhatty and from Nowgong, and stowing it at particular posts... 
from whence to provide the different stations as required. ... I...suggest...that supplies...be in 
the first instance carried about in boats which could be charged forin the contingent bills, ... 
and from theso be transported by the elephants...to...convenient destinations along the bases of 
the Cossie and Jynteea, and Mekir and Rengmah Naga plateaux, and from such posta be convey- 
ed into the interior of the hills by tattoos and coolies. ... 

I...append an estimate of...the least number of tattoos and coolies required, ... the latter 
on regular wages throughout the field season, with the additional expense of a month to come 
from, and another month to return to, their homes in...Hazaribaugh. ... Where tattoos can be 
employed...it will be best to resort to their use, and...Dangars from Hazaribaugh...would doubt- 
less be the best adapted for coolie work and would at five rupees each be as cheap as practicable 
for Assam [ 454 n.3 ]. ... 

Considering the extraordinary difficulties of the Province, and the prohibition of the Lieuten- 
ant Governor in regard to russud and coolies, with the consequent utter inability of the... 
local authorities to afford the slightest assistance, even in the most populous and richest por- 
tions of the districts, ... I do not see how the Series can progress. ... 

The very high expense attendant on a marching life in Assam was long since submitted to 
your notice. Tho extra wear and tear of camp equipage and the high wages to servants—the 
hardships and privations—the extraordinary sickness and the mortality—are also greater on 
this than in any other party. The number of Assistants who have...seceded...owing to the 
enormous expense and to sickness...is too well known [ 461-2 ]. ... Every article of consumption 
is exorbitantly high priced...whilst all our English supplies...have been obtained from Calcutta 
by boats and by dak bhangy [ 11m1, 518 ] at a high additional cost, and must continue to be 
similarly procured at still greater expense as the Series progresses!, 

Lane asked for extra expenditure and allowances that amounted to at least 
Rs. 1,123 a month, which Government declined to meet. Further progress up the 
Assam valley was thereupon suspended [ 32 ]5. í 


1DDn. 491 ( 247-60 ), 12-9-45. — *DDn. 616 (106), 7-10-50 [ para 19]. food supply. +*DDn. 
702 (73), 9-6-59. 5DDn. 642 ( 318), Mil. Dept. to SG., 9-11-59. 
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At the end of 1843 there was only one topographical party at work. the Hydera- 
bad Survey under Henry Morland, but during 1844 the survey of the hill areas of 
Ganjam was restarted under Halpin, and after his death in 1848 carried on under 
Robert Howard until Saxton took over in 1850. From 1844 to 1852 Ouchterlony 
carried out a combined revenue and topographical survey in the Nilgiri Hills with 
a small party of Madras assistants [ 179-90, 421 ]. 

When Morland dropped out on attaining his regimental majority, the Hydera- 
bad party was taken over by Major John Brown who had no previous survey ex- 
perience [384]. Owing to local disturbances and Brown's lack of control the survey 
was closed down in 1850 and the assistants transferred tothe Ganjam party. During 
1855, work was re-started in Berar under James Mulheran who had proved himself 
on topographical work in the Himalayas [ 178, 416 ]. 

This Himalaya survey had been started by Du Vernet’s triangulation party 
which was in 1850 switched to topographical work when Logan’s party took over the 
North-West Longitudinal series. Du Vernet himself was the only member of the 
party with any previous topographical experience. On his transfer to Assam the 
Himalaya party was taken over by Mulheran and on his move to Berar passed to 
the charge of Montgomerie for the survey of Kashmir [ 209-8, 361 ]. 

Following the occupation of the Punjab in 1846 two local surveys had been 
put in hand on the North-West frontier. A survey of Peshawar District was 
carried out by James Walker and another of Hazara by Robinson, both being 
undertaken under the orders of the local administration. Both officers were in 
due course transferred to the orders of the Surveyor General. Walker was posted to 
the Great Trigonometrical Survey, whilst Robinson was given charge of the survey 
of the Rawalpindi and Jhelum districts, his party heing designated Topographical 
Survey, Bengal establishment, No. 1 [208-14 ]. 

In 1856 the Orissa party was expanded into two separate units, and on their being 
formally transferred from the Madras to the Bengal establishment they were desig- 
nated Topographical Survey of India, Nos. 3 and 4, respectively, Robinson's party 
being No. 1, and the Hyderabad party No. 21. On Robinson’s party being moved 
to Central India it became No. 1 Topographical Party, Gwalior & Central India’. 

The Hazara survey had been a civil charge, but on Robinson’s transfer to the 
Surveyor General all his expenses were transferred to the Military Department, so 
that his “pay abstracts can be regularly settled by the nearest Pay Master". 

To defray...expenses connected with the construction of marks and platforms, clearances, 
and other minor matters of equipment, it will be necessary to furnish him with an advance of 
Rs. 2,000, to be accounted for in his account current. The bills for such expenses are usually 
forwarded to me for...countersignature [ 346], but the Pay Abstracts being regular aud 
systematic are...drawn direct on the responsibility of the executive surveyor. 

The establishment sanctioned for the Pindi party was? 


3 Sub-Assistant Surveyors of the 3rd class... +» @ Rs. 107 p.m. Rs. 321 
Hill Allowance for frontier survey ove .. @ Rs. 60 180 

l Tindel  ... aoe .. @ Rs. 10 10 
6 Ist class Flagmen for triangulation T .. @ Rs 7 42 
6 2nd ,, " s. -. @ Rs.. 6 36 
123... 0» 5 for detail operations Ses .. G Rs. 6 72 
4 Carriers for 12-inch theodolite and planetable =. (Rs. 6 24 
6 » Small theodolite and planetablers ... .. () Rs. 6 36 
4 » 3 perambulators ès m Q)Rs. 6 24 
5 » for chronometer, barometer, chains, office tent @Rs. 6 30 
2 Hurkarars [ m, 524] @Rs. 6 12 
2 Baggage Tents, for public property and Establishment @ Rs. 22 44 
Total Co.'s Rs, 831 


1DDn. 643 (259), SG. to Mil. Dept., 11-11-58. * DDn. 21 (96, 130), 16-6/12-9-61. * DDn. 
542 (68), SG. to FD., 49-30; sanctioned by FD., 19-0—50 ; DDn. 541 ( 246-8 ). 
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A native doctor (c; Rs. 25 or 30 was added to the establishment later, and the 
number of surveyors and followers substantially increased. 

Depree gives a vivid account of the day-to-day life in a field party [172]; 

We have all our tents pitched in the compound. ... They give the appearance of quite 
a large encarnpment. Uncle George [ Saxton ] and I have 4 dwelling tents, called hill tents, 
between us, and to each are attached two others for the servants, ctc., and in addition to these 
are three other large ones for...the military guard and lascars. 

With 3 elephants ( one less than usual ), half & dozen horses, a couple of cows, and a flock 
of sheep and goats, and 150 or more natives dressed in every variety of constume, the scene 
which our camp presents is somewhat striking. "Then, in addition...there are eight sub-assist- 
ant surveyors who have each a separate party of 30 or 40 men, ...so you will easily under- 
stand that the charge of all these is rathor an important responsibility. . 

The soups ( 183 ] and tool chest will not arrive in time for us to take them out with us ; we 
inust try and manage to have them sent after, tho’ it will be troublesome to do so. We might 
possibly have got them in time, notwithstanding the delay which occurred in getting them cleared 
from the ship for they seem to have been put at the bottom of the hold, but on the way up to 
Calcutta the chuprassi we sent to bring them down was robbed of all his money and clothes and, 
as he stopped at Midnapore to make his complaint to the Magistrate, mucb delay has happened. 
.. We have heard from our agent this morning that the boxes wero delivered over to the 
man only on the 4th inst., so thoy will therefore just reach Cuttack a week after we leave. ... 

We had a fire here the other night ; the sepoys burnt the station billiard room to spite the 
Magistrate of Cuttack, who has been obliged to punish some of their number, and who was & 
constant frequenter of the billiard room. The building was next to our house. Rather close 
quarters you will say when you know that roofs in India are generally made of thatch. ... 

You will find Keonjur in the map, that is the country we shall be surveying this year!. 

All parties, trigonometrical and topographical, had to submit periodical returns ; 

Monthly :—Progress Report—Report on Government Tents. 

Annual :-— Ist May; Return of Instruments.— 1st September; Return of progress and 


expense—Nominal Roll. 
Immediately on return from the field :—Narrative of field operations, in form of a letter. 


^ 


REVENUE SURVEY: BENGAL PARTIES 


There was no recognized limit to the number of revenue survey parties in the 
Bengal Presidency. The number was constantly increasing after the restart of 
surveys in the north-west in 1847. In the Lower Provinces the number expanded 
from four to six. Those in 1844 had been—Purnea Estate under Fitzpatrick—Mid- 
napore under Mathison—district Sàran under Maxwell—Shahabad, under Walter 
Sherwill. In 1861 these had become : No. 1, Tipperah District, under Robert Smart 
—No. 2, Manbhum, under James Sherwill—No. 3, Sylhet, under Nathaniel Davey— 
No. 4, Bakarganj, under Gastrell—No. 5, Chittagong Hills, under O’ Donel—No. 6, 
Chota Nagpur, under Hunter Thompson [ 241-4 ]. 

In the, North-Western Provinces a new party was raised by Donald Vanrenen 
in 1847 for survey of Ajmer and Merwàra, and moved in 1848 to Rohilkhand. This 
was split into two parties in 1852, Vanrenen taking one to Jubbulpore, whilst 
Burgess took the other to Bundelkhand where it was completely wiped out during 
the uprising of 1857. A party raised by Dennys in 1854 for the survey of Nimach, 
moved under Hamilton the following year to Bharatpur, and then under Adrian 
Vanrenen first to Bundelkhand and then to the neighbourhood of Nagpur. A 
further party was raised in 1854 for the survey of Saugor under John Blagrave. 

The Punjab surveys were sterted after ‘the first Sikh war in 1846, parties 
being raised by Stephen for the cis-Sutlej area and by John Becher for the trans- 
Sutlej. The first of these was taken over by Shortrede in 1851 and moved to 
the northern area, between the Ravi and the Indus, and in 1859 transferred to Oudh 
under Anderson. In 1855 a detachment broke away under Johnstone for survey 
of Derajat, beyond the Indus, and expanded into a full party [ pl. 16]. 


1Family papers, Deprco to his mother, 9-12-55. 
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From the trans-Sutlej, the second party was split into two, a new party under John 
Blagrave moving in 1850 into the Bari docb. and in. 1859 to Chota Nagpur under 
Hunter Thompson. The old party under Thomas Blagrave moved to the west of 
the Ravi in 1851 and in 1856 was transferred to Sind under John Macdonald. 

Thus by 1861 the Bengal Revenue Survey Department under the Deputy 
Surveyor General had expanded to 13 parties; Lower Provinces, 6—Onudh, 2—- 
Central Provinces, 3—Sind, 1—Punjab. 1. The strength of each party varied accord- 
ing as to whether the Lhasruh, or field survev, was carried out by the professional 
surveyor, as was the rule in the Lower Provinces up to 1851, or under the civil. 
The Manual of Surveying of 1851 laid down two scales of establishment, Double 
[ 1v. 216 ], and Single. That for the double establishment comprised— 

1 Revenue Surveyor—]1 covenanted assistani-—7 sub-assistants—-25 to 30 native assis- 
tants—170 to 200 tindals or khalüsis—and khasrah establishment “for which a total of about 
Rs. 37,600 was allowed to cover all charges, including contingencies” 

That for the single establishment allowed ‘only 4 sub- assistants and 20 “native 
assistants", for which a maximum of Rs. 31,500 was allowed. In both cases the 
Surveyor was allowed to vary his numbers within the allotted funds [ 1v, 347-8 : 
v,453 ].. Vanrenen’s party in Rohilkhand was in 1851 allotted Rs. 3,164 a month ; 

European Establishment :—1 Surveyor, Rs. 726— 1 Assistant Surveyor ( Officer ) [ 396 5. 
Rs. 250—1 Assistant Surveyor, uncovenanted, Rs. 300-—4 sub-assistant surveyors, Rs. 60. 

Native Establishment :—1 Head Writer-Accountant, Rs. 30—1 Head Draftsman, Rs. 50—- 
1 second draughtsman, Rs. 25— 10 native surveyors, Rs. 300—2 office mootsuddies, Rs. 50-— 
1 Persian moonshy, Rs. 30—1 native Doctor, Rs. 25—Classies, Rs. 700—1 Jemadar, Rs. 10-— 
12 burkandazes, Rs. 48%, 


FIELD SEASON 


In the early days of the trigonometrical survey in South India it had been 
Lambton's practice to take his men out to the field during the rains, in order to 
take advantage of the wonderful visibility of the clear spells. Everest’s experience 
of the devastating effects of “jungle fever” led to the use of luminous night signals 
which allowed more rapid progress during the healthy months [ 111, 246-9 ]. After 
his return as Surveyor General he announced the principle that there should be no 
recess season for the Great Trigonometrical Survey ; work should carry on until 
the fury of the rains compelled a stop [ 1v, 348, 352 ]. His experience on the Great 
Are, however, and frequent bouts of fever, convinced him later of the need for 
regular retreat into comfortable quarters for the routine tasks of computation 
and mapping, and for the recoupment of health. 

For the Revenue Surveyors it had been firmly laid down that the working season 
should extend from 1st October to 30th June, and that whilst salaries for those nine 
months should be drawn at the full rate of Rs. 618 a month, yet for the other three 
months a "recess: salary of only Rs. 250 was allowed. To meet protests from those 
who were forced to a different programme, it was ruled in 1833 that Revenue 
Surveyors should draw a flat rate of Rs. 526 a month, taking their three months 
recess as most suitable for the district under survey [ 1v, 348; v, 398 ]. 

As the parties of the trigonometrical survey worked further to the east the 
greater was the need for flexibility in the period for field operations and, writes 
Waugh three months after taking charge, 
it is...a general rule...to make the most of the favourable season for observation because more 
detention than desirable is sure to occur at other periods. ... As the favourable season...is the 
cold weather, it is always prudent to make the most of it. ... By doing so the health of the 
party is spared, while the quantity of work performed is sure to be satisfactory [ 457 J’. 

He advised Garforth to close field work on the Gora Series in good time, 
thus enabling you to retire from the exposure of field duty to the comparative comfort and 
Shelter of cantonments, I was not aware that you had intended to continue in the field... 


VFhuillier & Smyth ( 307 ). 2 DDn. 485, 20-3-51. ? DDn. 491 ( 20), to Shortrede, 31—3-44. 
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and, highly as I admire so much zeal and determination, I only hope that you will not...injure 
your health by koeping...in the field longer than may appear prudent. ... I am perfectly satis- 
Bod with your season's work as it stands, and have no wish to take advantage of your zeal 
$o keep you longer in the field than you may think desirable [ 458 Jt. 

Perhaps the most fearsome climate faced by a surveyor was that of the Gujarat 
jungles [ 55, 460-1, 467 ] of which Rivers reports that 
»veryone who has had experience...cousiders them almost fatal before January. I tried them 
myself, ... but only thereby crippled most of my best men, not only for the time, but for the 
whole season. There are positive orders from Government against troops or officers proceeding 
on duty or on leave through these jungles beforc the 16th January. For survey operations, 
however, we have then the benefit of much clearer atmosphere than in the hot months, so if 
means could be found of keeping the cstablishment well, E certainly prefer working then®, 

The dry hot months. April to June. were often the most healthy of the year 
but the heat was exceedingly trying to surveyors in camp. Waugh had designed a 
*thermantidote" or portable machine worked by hand which delivered a powerful 
current of cool air. He writes to Logan describing a modification which cut out 
the objectionable noise caused by the wooden cog-wheels ; 

T have made another, ... much smaller. which answers beautifully. 1t i& a light load for 
vwo men. If you can sell yours you might make a smaller one. However, do not part with 
one before the other is ready. ... You will find it a real blessing between March and June*. 

He writes to Du Vernet on the Gurwani series [ 12] ; 

By the constitution of the Department we are liable to be called into thc field at all 
seasons. I myself have been in the field for the whole or greater part of three rainy scasons, 
and not one of my assistants ever uttered a murmur or objection. ... But these cases have 
always been exceptions, founded on urgent circumstances. ... Your [ assistants ]...are in justico 
entitled to the usual period of repose and shelter accorded to all successful surveyors to enable 
them to bring up arrears and equip themselves for the field [ 409 ]*. 
and to Strange who was in an unhealthy part of Rajputana ; 

It is always a matter of...importance and sometimes of great embarrassment to determine 
the proper time for taking the field. The old regulations...prescribed the lst October as the 
proper date for leaving quarters, a rule from which Col. Everest never departed [ tv, 70 ], but 
some modification..appears to me...indispensable in peculiar localities. To endanger the 
health of the party...at the very outset might cause a whole season to be lost. ... The object is 
to make a judicious choice. ... 

The period for returning to quarters...may similarly be regulated. ... When sufficient work 
has been accomplished to occupy the party fully and completely in quarters in...computation 
and transcription, it is needless to stay out longer. ... On the other hand, if little work has been 
executed in the field the party would not have sufficient employment in quarters. ... 

No fixed rule can...be laid down, for progress depends on the locality and on the energy 
and style in which the operations are conducted during the cold season. ... Experience teaches 
that an immense quantity of work can be executed in 5 or 6 months, or even lesa 5. 

Strange made the most of his difficulties [ 99, 116-7, 345 ], but won no sympathy ; 

There are many series which aro conducted with surprising economy. The Bombay 
work..only costs Hs. 4-5-3 per square mile. Mr. Logan’s operations also are extremely 
moderate, owing to vigilant control, great management, and the length of his field season. d 

Mr. Armstrong's work likewise is surprisingly cheap. He takes the field usually. in Sept- 
vember, and stays out late, generally till June or July, and he is very eager about secondary 
work which increases his area to an amazing extent, without apparently augementing the 
expense or giving any trouble. Being a very rapid calculator he is enabled to bring up this 
vast mass of observations in the field and during a short recess in quarters [ 415 ]. ... 

I am afraid the cost of your operations will contrast unfavourably with others. ... It is 
quite out of the question that there can be any real economy when an expensive establishment 
is maintained during 12 months to perform little more than 4 months work. ... Admitting the 
necessity of caution, ... it is very unusual for parties that go out so late to return so early ag 
you did last season. The plea made is the impossibility of seeing the signals in the hot 
weather. This plea is totally inadmissable. ... All the beat observations...have been taken in 
the hot weather, and...every difficult ray on the Great Arc and Ranghir series had to be 
taken in the hottest weather after 12 o'clock at night. ... 


1DDn. 495 (44), 18-5-46, but Garforth stayed out till late in August [ 12 J. *DDn. 518 (297), 
12-06-46. *DDn. 499 (47-54), Sept. 1844; v. Curry d: Rice (7), sv. Our Colonel. | *DDn. 524 (96 ) 
8-7-47. | DDn. 493 ( 225 ), 8-9-49. 
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The extraordinary early date on which you left the field last season has created very general 
dissatistaction among the other parties, who regard it as an instance of undue favour, and a 
departure from the hardy habits on which this Department. has ever prided itself), 

Strange replied to this emphatic rebuke by 14 paragraphs of argument [ 345 P. 

Waugh protested to Peyton also regarding the early return of the Coast Series 
year after year, though he had accepted the wisdom of a late start [26]. To keep 
closer control over all the parties in this matter he ordered that the normal field 
geason should last from 1st October to 30th June ; 

When the insalubrious character of the country ronder it unsafe to adhere to these dates, 
a special report...nust be submitted annually in due time for the Surveyor General's orders. 
Any deviation...which may be perinitted...is to be...applicable to one season only?. 

He directed the Deputy Surveyor General that “no opportunity should be lost 
of extending the field season when it can be done safely". On the other hand he 
allowed both Tennaut on the Great Indus Series, and Nasmyth in Gujarat “to 
settle the arrangements for your field seasons according to your judgement, in 
which f have the greatest confidence". To Nasmyth he added “Your health is 
of great consequence to the Department, and...in arranging for quartering your 
party vou will always take your own health into due consideration *4 

He was indignant on hearing that Saxton had closed fieldwork on 17th March, 
leaving triangulation “in the air" and planetablers unchecked, on the grounds 
that haze prevented further triangulation. He pointed out to Thuillier that haze 
was of common occurrence and usually dispersed by early monsoon currents, and 
that officers on trigonometrical survey had frequently to stay out till the end of 
May or June waiting for a favourable turn in the weather [ 175 ]. 

The same thing hos frequently happened to myself, and during 3 seasons [ continued in 
the field throughout tho year. In season 1836-7, Mr. Lane remained out observing till 1st 
August. In the trying climata of Sind this very season Mr. Keelan’s party will be out for the 
whole year, and Captain Walker’s levelling operations are being prosecuted under very harass- 
ing circumstances [ 49, 78-9 ]. ... During Captain Saxton's absence, his successor Mr. John 
Dyer, though he buried his apothecary, ... continued out till nearly the end of May [ 173 ]. 

You will call upon Ceptain Saxton to explain more satisfactorily...the causes which have 
led him to [curtail ]...the field season of the large and expensive establishment he controls. ... 
Captain Saxton is in the habit of quitting his post...without authority. It is the duty of 
every officer to continue with his party always, and to march with it out of the field, as well 
as into it. Laxity in this respect has an injurious effect on subordinates. ... 

The arrangement of Captain Saxton's remaining at Pooree away from his establishinent 
is also objectionable [ 386]. ... A great deal will depend on Captain Saxton's personal example 
in maintaining the field to the latest possible period, and, as Head of the party it is expected 
of him that he will always be the first to take the field and the last to set the injurious 
example of a precipitate retreat to quarters’. 

Saxton had a long tale to tell; even had the weather changed, he could expect 
no further work from his surveyors. The whole party was saturated with fever ; 

The last night but one that I spent in camp, I had no tent to sleep in, and at 11 o’clock I 
got into a sepoy’s tent which did not belong to my own camp, ... there being none but sick 
men to strike my tent and bring it to the village. ... I had no signallers with me, all not sick 
being detached. ... My own servants were nearly all sick. ... My cook was very ill —kidmatger, 
and dressing servant not...fit for duty. Maitre [sweeper ] very ill. The only attendants I 
had were the cook's mate, who had been ill, &ud the mussalchee, who was only just conva- 
lescent and has since been again leid up. ... 

The very few members of the party who were not ill when I retired are all, or nearly all, 
so now, and I feel thankful...[ for ] my own escape. 

I have hitherto looked upon it as a fixed rule in this survey that field duties were not to 
be carried on beyond the end of March. ... It is the universaL..experience that any attempt 
to extend operations beyond March would be disastrous. ... Mr. Dyer's remaining out longer 
was owing in part to the distance he had to return from. His party suffered much, and he 
buried his apothecary. ... Under me, the party has each time returned thence without suffering 
much. Captain Depree also remained somewhat later the same season and returned with his 
whole party laidup, and even after rejoining their regiment several of the guard died. . 
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The Khond tract of hills is notoriously the worst of these unhealthy purts. ... Ihave never 
..during the many years I have belonged to the Survey ( excepting my first disastrous season ) 
returned from the field in a similar manner. 

He pointed out that many seasons ago the Surveyor General had accepted his 
judgement that it was unwise to take the field before Ist January [463-4]. He had, 
however, this last season ascended his first hill on 28th December ; 

Frum the 28th December till I reported giving up work on the 17th March...I observed 
on. 51 stations, on some few of which I observed more than once. Of these, 40 stations were 
on the highest hills in a very hilly country. ... The distances measured on my map...aggregate 
243 miles. ... I have nearly 3 quires of horizontal angles, and more than 1 quire of verticals. 

‘The latitudes and longitudes of all the points for current season's detail have been carefully 
computed in the field, and projected on the planetables by myself. ... The above entailed... 
exertion on my part which no surveyor has exceeded. This is a strong assertion, but I write 
anxious to redeem my character. ... I em favoured with a constitution which very few possess 
and... I never relaxed for a day or for an hour. . 

In computing I worked from daylight and till 10 and even 12 o'clock at night. 

He pointed out that the Surveyor General had already agreed to the necessity 
of restricting the working season to the three months of January to March ; 

T am convinced...that any attempt to extend it will fail of success in the end. More work 
might. be done in some years, but nothing to compensate for even an occasional disorganization 
of the party. ... T. consider my past season's work, in practical results, up to the very highest 
possible quantity. ... I have well supplied the current planetables with triangulated points 
( 1,400 square miles ), and have ready for next season sufficient country even better supplied 
with points for nearly a full season's survey for the whole party. ` 

My junction with the Coast Series, though not on to a base, is effected to one principal 
station by observation to and from it. I have thus a check for the mass of my triangulation}. 


RECESS QUARTERS 


Though as a general rule the revenue and topographical survey parties recessed at 
the civil headquarters of the area under survey, in order to keep in close contact 
with the civil authorities, such considerations did not weigh so much with officers 
of the trigonometrical survey, whose operations might stretch through several dis- 
tricts during the course of a single season and who would be unlikely to deal with 
officials of any one district for more than two seasons at the most. 

For trigonometrical parties, therefore, the main consideration was to secure 
comfortable weather-proof buildings in a station that was conveniently accessible, 
with a good climate and, if possible, a government treasury and social amenities. 
Dehra Dün was no longer a suitable cenjre for parties that were working through 
Oudh, Bihar and Lower Bengal, and the Surveyor General sought to collect the 
parties either at his own headquarters, Allahabad or Dinapore, or at any rate for 
two of them to meet somewhere convenient to both. He writes to Logan in 1845; 

Next season I propose to assemble at headquarters the Karara series, and Du Vernet'a 
and Garforth's parties, which will enable rne to overhaul them properly. I havo as much 
reliance in you as in myself, and would be sorry to make you march so far, except for the pleasure 
of your company. I think, however, that it would be advisable for the Maluncha series to 
join your headquarters next rains. ... The Calcutta series will be too far off, otherwise I would 
make it join you also. ... Either Monghyr or Mozafarpur might answer for both yourself and 
Clarkson. However, all thia you can arrange to suit your gonvenience?, 

Whilst the Surveyor General himself made headquarters at Allahabad from 1844 
to '46, he had Shortrede, Garforth, and Walker with him during the rains. Logan 
and Armstrong recessed together at Digha Castle, near Dinapore*, Du Vernet 
with the Gurwani Series recessed at Allahábàd during 1847 when Waugh was 
away in Darjeeling, but he had to move to Dehra Din himself to prepare for work 
on the North-West Himalaya series [ 12, 34, 369]. His sub-assistants were anxious 
to stay on for the full recess with their families at Allahábád where they had spent 
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the last two seasons. The Surveyor General agreed that it would be reasonable 
to meet their request though it meant splitting the party for a few months 
[ 366, 409 ] ; 

As the party have not marched direct on Dehra...new arrangements are required. ... If 
the sub-Assistants march up in the height of the rains the computations will be thrown into 
arrears, ... and great risk will be run of the Gurwani Series falling into confusion. ... There 
will be also some danger of the records being spoilt on the line of march. 

The most judicious arrangement...is to leave the Sub-Assistants as a detached party at 
Allahabad to bring up the arrears of the Gurwani series, for which Mr. Mulheran might be held 
responsible. ... An urgent necessity exists for your proceeding yourself with your headquarters 
to Dehra to organise all the public arrangements connected with the mountain series. Estab- 
lishments have to be enlisted and trained, equipment to be provided, and enquiries to be made. 
Your relations with the civil and political authorities to be established, and other arrangements, 
all of which require your immediate presence. 

The detached party left at Allahabad will escort the instrument now preparing for you 
at Dinapore ( 152-3 ], ... and also the office tent to enable-him ( Mulheran ] to continue com- 
putations on the march. The whole of this party will move on the 16th September...and will 
be expected to be ready for the field within a week of their arrival!. 

In discussing thoir joint headquarters, Armstrong writes to Logan in 1849 ; 

From what I have seen of Ghazipore I should be sorry to have to canton there. T’is trus 
there are a lot of fine houses available, finely situated on the banks of the river, but their vicinity 
to the stud lines is a great drawback. The colts...to the number of 3 and 400 are every night 
let loose in a large enclosure where they kick up a dust as bad as a dust storm which hangs 
over the whole station about as thick as pea soup, and makes the mornings really quite dis- 
agreable. You would be quite disgusted with the place and like most of the residents there you 
would wish the horses or yourself somewhere else. ... 

I think Benares would do very well for us all, and if you were to fix upon the place you 
would save me a great deal of trouble and expense in moving my family from it. I preferred 
it to Ghazeepore...and therefore settled my family there. I think Peyton would like it too. 

There is no fear of spinsters now there, for Lane and Kirwan [ 419 ] took possession of the 
only available ones and, unless there has been since some fresh arrival on indent, our young 
hands will have no prospect of any acquisitions worth their while®. 

Waugh criticised Du Vernet’s choice of Dacca as recess quarters for the Assam 
party in 1853, as being too far from field operations near Cooch. Behàr [29]. He 
considered that in choosing recess quarters “health, happiness, and comfort” should 
he the first consideration, and that Darjeeling would have been more suitable and 
more accessible. Du Vernet justified his own choice ; 

I chose Dacca on account of its being & large and populous town, distant only six days 
journey by water, and seventeen marches of ten miles each by land, at the same distance from 
the scene of my operations on the Teesta as Bhagulpore, and as healthy as any town in Bengal. .. 
I might have fixed my headquarters at Darjeeling had I consulted my individual convenience, ... 
but the native establishment have always had an aversion to hill sanataria. Living at Dar- 
jeoling is very expensive for them. 

There is nothing the native establishment dislike more ani residiug at Mussoorie, and they 
always prefér Dehrah?, ... and I know the feeling..among my party with regard to Darjeel- 
ing. They had suffered twice severely from fever during the season, and...many men visiting 
their homes would not return. ... Men are not to be had at Darjeeling. ... 

One house only offered at Gowhatti for...my party. ... The rains in Assam commence as 
early as March, and I might have found considerable difficulty in reaching Gowhatti in the 
month of May. ... When returning to the ground...in the ensuing season I could not leave 
Gowhatti until January, and then marching by Cooch Behar and that unhealthy country on 
the Barampootra and the Bhotan boundary I could not expect to reach the Teesta with my 
party otherwise than disabled for field operations. ... 

From Dacca...I could march so as to be on the ground...by the end of December, ... through 
...provinces...where the rains cease much earlier than in Assam. I think...Dacca was rightly 
selected as the most eligible place for the headquarters, ... a large and populous town. 

Later on, from 1855, Nicolson made Darjeeling the party's recess quarters [ 30 ]. 


1DDn. 492 (81-5), 8-747. 3DDn. 504 (187), 11-3-49; Lane & Kirwan both married in 
Benares during 1848. *DDn. 95 (136-8 ), SG. discusses, 23-11-69, "letter i in Pioneer of 9-8-69, from “a 
sub-assistant" complaining of expense of Mussoorie compared with Dehra. * DDn. 602 ( 165 ), 25-6—53. 


370 FIELD UNITS 


The Surveyor General writes to Tennant on the Great Indus series ; 

Considering the time your party has been absent from my headquarters, and that you your- 
self have not yet passed any recess in my field office, it would...be a great desideratum if your 
party...could join me for the next monsoon. ... The isolation of parties is disadvantageous, 
and the more they can be congregated for the recess..the better. When the field of opera- 
tions, however, is very distant, the loss of time,...and wear and tear which long extra 
journeys...occasion, may...counterbalance the advantages of concentration [ 122, 392 ]. ... 

Your field work will most likely close near Sukkur. From thence my headquarters is about 
60 marches. The intermediate country is both salubrious and convenient for marching. ... 
On the other hand, from the unhealthiness of the country after the monsoon the season for 
taking the field in Upper Sind is...later than usual, for which reason..the party could very 
easily return to Sukkur in sufficient time for the next field season. ... Your party could join 
my headquarters for the recess with every prospect of securing many advantages...with little 
or no sacrifice. ... The health of your party will be recouped...and satisfactory arrangements 
made for bringing up computations and for the equipment of the party!. 

In pursuance of these instructions Tennant's party marched up from Sukkur to 
Dehra Dün on the close of field work in April 1856, but later in the year took up 
work on the Jogi-Tila series south of the Ravi [ 46, 53 

From about 1852, Robinson and several of the Revenue Survey parties recessed 
at Murree, and they were later joined by Walker and his officers of the Great Indus 
Series and the levelling parties. On the other hand Montgomerie took the Kashmir 
party back to Dehra Diin every year, and had the invaluable assistance of William 
Scott and his draughtsmen for fair mapping [ 225, 238 ]. In 1861 the Superinten- 
dent of Trigonometrical Surveys had five Punjab parties recessing at Dehra. 

Waugh always regretted that he could not visit the Coast Series or the Orissa 
topographical parties, and he welcomed the opportunity of Strange’s posting to 
the Coast Series and recessing at Cuttack in company with Depree [ 172 ] ; 

The greatest disadvantage under which the Survey Department...has always laboured is 
its dispersed state, whereby each party becomes a segregated body with local sympathies and 
confined ideas. ... To guard against these evils...I have endeavoured...to bring parties as much 
as possible together, ... the next best thing to a general concentration of the whole? [ 122 ]. 

As the Coast Series worked southwards Waugh suggested that it should move 
recess quarters to Berhampore on the Ganjam coast, but Strange found that 
it would be impossible to house the party there without...building. The old houses have boen 
suffered to fall to ruin, and there are now only enough barely to accommodate tho residents. ... 
I...propose...that our next recess station should be Vizagapatam, and that we should quarter 
again at Cuttack next year. .. The benefit derived by associating two parties...is clearly 
felt...by Lieutenant Depreo as it certainly is by myself, and now that an observatory is estab- 
lished here it will...aid considerably in the training...so much desired by you? [ 386, 467 ]. 

Cuttack being a military cantonment, Depree was called on to give up his 
house to a regimental officer, and had to obtain a Government ruling that there was 
no objection to Survey Officers being allowed to reside within cantonments provided that by 
their doing so regimental officers are not deprived of suitable accommodation. The latter 
are in all cases to be sorved first, but...they are not...to oust Survey Officers from their house 
when other aecomunodation us good is available‘, 


‘TRANSPORT 


In the days before railways the lengthy journeys involved in moving survey 
parties and detachments to and from the field or from one distant area to another 
were & serious consideration. Where the route followed a river, boats were the most 
reliable form of transport, though exceedingly slow. The Surveyor General's 
field office took nearly 50 days on the move from Calcutta to Allahabad in 1844 and 
109 days between Dinapore and Garhmuckhtesar on the move to Dehra Dün during 
1847-8. Travelling by road, he himself made the journey from Purnea to Dehra 
in 95 days [ 337 ]. 
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For journeys in the hills all baggage had to be carried by porters that were 
expensive and often difficult to procure, but in Assam pack ponies were generally 
available and cheaper. In flooded and wooded areas clephants were the only prac- 
tical form of transport. Before 1854 it was possible to borrow elephants from the 
Commissariat. but later they had to be purchased departmentally. 

Surveyors and assistants kept riding ponies except in swampy country or the 
mountains where elephants or jhampans were provided | 338, 430]. On the 
Maluncha scries Clarkson sold his mare to the Monghyr opium agent for Rs. 250 but 
allowed 10 % off for cash payment. ‘Bill’ Rossenrode exchanged his “large mare " 
for another horse plus Rs. 100, getting “a very good animal likely to answer Bill 
very well! ". 

Theodolites and other delicate instruments were never entrusted cither to carts 
or pack animals ; professional porters, or kahár bearers, had to be engaged either 
for the full season or stage bv stage [ 11, 334 ]. In 1854the base-line apparatus was 
marched down from Chach to Karachi by bullock cart. The ten carts cost Rs. 1-4 
each per diem and the journey took from the first week of March to 30th May [ 43, 
158 ]. The carts had to be maintained six months at Karachi for the return journey 
to Dehra Din. Keelan who was in charge of the move reported that he 
experienced great difficulty in accomplishing the march from Roree to Hyderabad. The 
road throughout is intersected by numerous canals ; sometimes as many as 15 or 2( were crossed 
in one march. The banks of several of the large ones required to be cut and reduced...to 
admit the carts through thom. ... I doemed it necessary subsequently to employ a pioneering 
party with one of the dafadars...to prepare the road in advance. ... The cattle have suffered 
considerably from this portion of the march, and several of them are quite exhausted, ... so 
that it was found necessary as occasion required to supply the carters with fresh cattle. ... One 
of the four Government bullocks engaged at Mooltan died on tho 11th inst?. 

On his posting to charge of the Coast series Strange's journey from Dehra Dün 
to Cuttack occupied him from 17th October to 26th December. Rossenrode was 
transferred from Karachi at his own expense. Whilst he himself sailed by sea from 
Bombay to Calcutta, he had to send his servant and baggage by land. He petition- 
ed for refund of his expenses ; 

My tranafer...to Cuttack...has...subjected mo to very heavy expense, not only in trans- 
porting myself...by sea (paying a high rate for my passage ), but...Í had to dispose of my 
property at a great sacrifice, and I am now being put to much expense to refit myself. ... 

When the...order...came to hand, I was at Bombay, whither I had proceeded...in anticipation 
of 6 months leave, ... leaving all my baggage at Kurrachee. ... I availed myself of...opportunity 
to send a servant thither with directions to sell off the bulk of my property including tents, 
horses, etc., at any price they may fetch, and taking charge of the remaining valuable books, 
..and other articles which could not be easily replaced, to proceed...overland to Cuttack by 
the safest route. ... The sale of property was effected at a great pecuniary loss. ... 

From Kurrachee to Hyderabad, Aumercote...Balmeir...Jodhpur...Nusseerabad...Agra... 
Mainpoorie...Futtygurh...Cawnpore...Allababad...Benares...Cuttaek. The servant...left Kurra- 
chee on the 4th August and arrived at Nusseerabed on the 10th October last, his progress being 
greatly impeded by the heavy rains which fell this season. ... My men, camels, and baggage 
will not reach me by even the end of December next. ... Had I proceeded by land I should 
have been unable to join the Coast Series till the working season was far advanced, 

The sea passage from Calcutta to the west coast was cheaper and quicker than 
the land journey, but had its hazards. Two cases of stationery sent from Cal- 
cutta for the Hyderabad party working in Berar were lost by wreck of the steam- 
ship Ava néar Trincomalee‘. 

Journey between important centres could be made along main roads by dak, 
carriage, or palanquin—with horses or bearers changed at regular stages. Special 
sanction had to be obtained from Government for charging the cost of a dak journey 
carried out on duty [Iv, 124 ]. The double journey between Dharwar and Poona 
by ordinary stages took 40 days ; by dak it took only 8°. On Beverley’s move from 
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Calcutta to Meerut in 1354 he had to pay Rs. 245 for seats for himself aud his 
servant, in one of the "Inland Transit Carriages". Neuville and Ryall made the 
same journey “by horse dak” two vears later, “a seat each inside and an outside 
seat for one servant?’ (1v, 170-3 ]. 


Boats 


Arrangements for the hire of boats for journeys on the Ganges and other main 
waterways were made by indent on the Commissariat Department [1v, 170]. A 
leet of 22 boats of various sizes was required for the move of the Surveyor General’s 
field office from Dinapore to Garhmukhtesar, a three-months journey, under Webb 
the Registrar | 341 ]. Except for the sinking and retrieving of one boat without 
serious loss he had Jess incident to report than had Morrison in 1833 [ Iv, 170-2 ]. 

Radhanath Siekdhar made the down-stream journey with two of his computer: 
and his records between February and May 1849 [ 341, 355 ]. The journey was 
protracted to two months and 19 days...from Ghermuktesar Chat...[ by ] 1st. —Easterlv 
winds—2nd. the shallowness of the Bhagirathi and southerly and south-casterly winds?, i 

With regard to the easterly winds...the daily progress was always very small. On manv 
oeensions...the boats, even with the aid of the goons?, could not-make head against them. b 
When this occurred we were necessitated to halt and wait for more moderate weather. We 
left the channel of the Ganges and entered that of the Bhagirathi on the 13th ultimo. ... As 
the whole voyage down the Bhagirathi was performec with the aid of the goons it occupied a 
period of 20 days, the date of our arrival at the Presidency being the 2nd instant*, 

On his journey from Dehra to Karachi in 1854 [ 44 ], Waugh took boat down the 
Sutlej from Ferozepore, and then marched from Tatta to Karachi with camels. 
The Commissary at Ferozepore wrote that 
in all October a voyage down the river can be performed with safety and expedition. In 
September you could travel quicker, but it is generally very unhealthy, and near Sukkur 
somewhat dangerous. ‘The boats on this river are of all sizes from 300 to 1,200 maunds, and 
are fitted up with grass mats and in the form of native huts. ... They are, however, very com- 
fortable, much more so than native boats..upon the Ganges. ... From this ghat to Sukkur, 
Hydrabad, and Tatta there is a regular nerrick [ scale of rates J*. 

For the return journey Waugh sent his office up to Multan “by one of the steamers 
of the Indus Flotilla [ 1v, 244, 476 ], whilst he himself went by sea to Calcutta”, 

Revenue Surveyors were strictly warned against 
irusting Government property on the great rivers in boats, as Mr. Pemberton has recently 
reported...the loss of all his Government property by the sinking of his boat in progress from his 
camp to Berhampoor. Government instrumonts should never be trusted off dry land except 
where absolutely necessary to cross rivers. 


ELEPHANTS 


Each of the revenue survey parties working in Lower Bengal and Assam was 
provided with five or six elephants from the Commissariat Department, but in 
1851, “as there was not a sufficiency of elephants with the Commissariat Depart- 
ment", replacements were supplied from the Dacca depot. In 1855 the elephants 
of Gastrell's party were lent “to the Military Department for the use of the troops 
against the Sonthals [499]. The elephant reported to be with young has been 
returned...as not fit for work until after giving young". Thuillier ordered that 
“every care should be taken ofthe animal with young, and she should be worked 
very quietly after giving birth to it^". 

As a general rule the surveyors knew very little about the management of 
elephante, and there was a sad number of casualties, From 1854, Surveyors had 
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to make their own purchases; ‘ good animals may be had in Mymensingh and 


Sylhet". Prices ran to about Rs. 600 each. 

Elephants were imperative for the Assam party [ 338 ], and Du Vernet reports 
that on assuming charge in December 1852 he found - 
the party suffering from fever, and...my sub-assistants having great difficulty in procuring 
carriage for their baggage. Bullocks and tattoos [ ponies ] are not suitable...for the country, 
neither are carts oz camels, there being no roads for the former. ... Camels die in such moist 
lands, and...the country being flooded and intersected by numerous small rivers containing much 
water, and there being many swamps and morasses the only appropriate carriage are elephants. 

These animals cost about 250 or 300 rupees when first caught, but until they have been 
several yeurs in bondage they are useless, and &.trained elephant costs 500 to 600, a sum far 
bevond what any young assistants on their pay of Rs. 107 can afford, or even my senior on his 
allowance of Rs. 259, and elephants cannot be hired on any terms. 

He asked for each sub-assistant to be allowed the use of a government elephant, 
and for “two additional elephants...for...tracing rays, horses...being unsuitable, if 
not altogether useless, the country abounding with wild beasts", 

In Orissa Saxton asked that he might be allowed elephants from the Bengal 
Commissariat Department, instead of from Madras [ 172 ] ; 

I am now saddled with the preparation of a number of monthly documents, ... especially 
inconvenient in the field. I applied to the Madras Government to be relieved from this, but... 
iny request was not granted. The feeding bill is for rice, oil, and salt, the daily accounts in 
Madras seers, the purchase effected in Cuttack seers. ... The most unsatisfactory kind of 
document to prepare, which I am obliged to do myself. ... 

I have hitherto had 4, which have been sufficient. Two...as my private carriage, for 
which I pay...according to the regulated number of bullock loads they are fixed to carry. ... 
One Elephant...as my reconnoitring animal. The fourth carries the observatory tent and a 
lot of undefined property in the way of supplies belonging to the native establishment. The 
two latter...are...often used as conveyance for sick men. ... 

The cost to Government for the 4 elephants...for the 12 months just past, including the 
annual supply of new furniture, is Rs. 1,187—8-2, or nearly 100 rupees per month. In addition 
to this I have 20 bullocks, each at Rs. 3 per month, which are distributed amongst the different 
parties and military guard, for carriage of supplies?. 

Nicolson had learned something about elephants on the Parasnath series [ 15-6 ]. 
In 1855 he recommended their purchase in Assam ; 

The prices of elephants have risen considerably within the last two or three years owing to 
the great demand...for them in the Upper Provinces and the railway works, but...I...will be 
able to procure good working animals for about 6 to 7 hundred rupees apiece. 

There are at present three Government elephants of Dacca depot...with this party, but I 
would not recommend their being retained for good...as they are not strong and healthy 
animals ; besides, two of them are undersized, ... the keep and feed of which cost nearly as 
much as of large ones, and yet they carry only half the weight. . 

Elephants are indispensably necessary for the...Assam Longitudinal series—Office Tent, 
with small tent, blacksmith’s shop and store box, weighing 30 maunds, 2 elephanta—Four 
office, and two medicine boxes, and also a trunk containing cash, native records, etc., 1 Ele- 
phant-—Observatory Tent, with a box containing candle-wicks, chimney glasses, blue lights, 
ete., weighing 12 maunds, 1 Elephant. 

On a good road a large-sized elephant will carry about 16 maunda with ease, in addition to 

the gear and mahout's property which alone weighs 4 maunds, but going across paddy fields 
during wet weather it will be necessary to reduce the baggage’. 
On this report the Surveyor General obtained authority for a total of 15 elephants— 
Assam and Orissa parties, 4 each— Coast Series, 3—Hyderabad Survey, 2—Surveyor 
General’s field headquarters, 24, He was authorized to make the purchases depart- 
mentally. Two. “well known to be of a superior order”, were purchased for the: 
Coast Series from John Peyton on his retirement, the Surveyor General writing ; 

As elephants are a great charge against the Series, they must be carefully used—not over- 
loaded—and fed and kept with the utmost economy. ... In an unfavourable climate the use of 
elephants will tend greatly to preserve the health and maintain the efficiency of the party. 
In a hot climate and Jungly country a tedious march on horseback at a slow pace is very 
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exhausting, and it is precisely when the vital energies are thus weakened that any malarious 
influence...is most. likely to take effect. Malaria...is always in a more concentrated form near 
the surface of the ground. ... 

A march through jungles, marshes, and wet lands can be very rapidly performed on an 
elephant without fatigue or exposure to the sun, the rider being well elevated above the ground, 
and exposed to the genial influence of fresh air. ... Thirty rupees per mensem, with the saving 
of the horse allowance should amply provide for 2 elephants in Orissa}. 

Robert Scott was deputed to purchase elephants at the Hardwar fair and, with 
the help of a committee convened by the military officer in command, two were 
purchased for Rs. 1,336 the pair, and sent off on 5th of May 1857 from Dehra 
Dün, destined for Depree's party at Cuttack. "They left, writes Waugh, under 
charge of Ramlagan Singh [of district Ghazipur ] and Fakiruddin [ of Tirhut ], chuprasis 
of my public establishment. and attended by two mahouts and two charcuttas [ grass-cutters ]. 
The chuprasis were directed to proceed...by the usual route via Meerut, Allygurh, Allahabad, 
etc., and Ramlagan Singh was further ordered to transmit progress reports [ and ]...furnished 
with paper and with envelopes franked [ 452 ]. ... The party arrived safely at Meerut on the 
10th May?...but since that date no definite intelligence whatever has reached me. ... Ramlagun 
Singh was entrusted with...cash and drafts...for...other road cxpenses?. 

After extensive enquiries news came from the Commissary at Allahabad that 
Chuprassy Ramlagan Singh brought the elephants to me on the 25th of June 1857, and às 
cattle of all kinds (especially elephants ) were most urgently required for the equipment of 
the troops, ... they were retained by me, and were disposed of as follows, vizt., 

Elephant Soondur—mahout Gulab Khan—transferred to Cawnpore with Genl. Havelock's 
force, on 8th July 1857. Elephant Motee—mahout Munnoo Khan—transferred to Cawnpore 
with Genl. Outram’s force on 5th September 1857. The latter elephant...way not transferred 
with the other being at that time in low condition. 

As these elephants cannot now be recovered and returned to you, they being employed with 
troops on service, I would suggest your debiting their value to the Commissariat Department?, 

The Magistrate at Benares reported that the elephants had been 
plundered in Juno last by rebels on the Grand Trunk Road, and presented...to the Raja of 
Manda in pergunnah Khyragurh?, who sent them to the Magistrate of Mirzapore. The latter 
officer sant them to Allahabad, where they were made over to the Commissariat, and receipta 
for them given to Ramlagan chuprasee®. 

Ramlagan Singh had been robbed of all the money and drafts at the time the 
elephants had been first siezed, but he stuck to his charges and worthily fulfilled 
his trust [483 ]. In due course the Orissa parties completed their establishment 
of elephants by local purchase, and by the arrival of three that were purchased for 
them by Lane in Assam’. 


Rainwavs 


Railways were introduced into India on the authority of a letter from the 
Directors dated 7th May 1845, and on the arrival of their engineer, Frederick 
Walter Simms brother to the famous instrument-maker, a Railway Committee 
was formed in Calcutta comprising Simms and two engineer officers, Alexander 
Boileau and James Western [1v, 421-2, 474]. This committee made full use of 
the maps in the Surveyor General's office for their preliminary plans’, 

Besides calling on the Survey for maps, the Railway Engineers asked that 
frequent spot heights at “obligatory points” should be shewn on all maps. They 
were a constant source of anxiety to the Surveyor General by tempting away many 
promising young surveyors by the lure of more generous salaries. 

The earliest sections of railway to be opened were? [ pl. 1 ]— 

Howrah to Raniganj, 1854-5 —Khana (nr. Burdwan), to Kiul, vie Bhagalpur, 1858- 

62— Allahabad to Ghaziabad, 1859-64. 
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Karachi to Khotri, nr. Hyderabad, 1861 ; Amristsar to Lahore, 1862. 

Bombay to Thana and Kalyan, 1853-4—to Nasik and Chalisgaon, 1861, to Bhsawal, 
1863—Broach to Baroda, 1861. 

Madras to Jalarpet, 1860. 


ALLOWANCES 


When Du Vernet's party took up work in the Punjab hills they drew hill marching 
allowance @ Rs. 100 for the officer in charge and Rs. 60 for each assistant [ 35 ], 
compared with the allowance of Rs. 200 p.m., allowed ‘to Hodgson and Herbert 
in 1818 [ 111, 348 ], and this was extended to Robinson's party, which would, writes 
the Surveyor General, “be employed in a rough hilly country, and in distant 
localities not entirely free from danger, where they will be exposed to enhanced 
expenses!” 

In recommending your party for this indulgence, I had particularly in view the nature of 
the work across the Indus, and it was my intention that this allowance should not commence 
till your party moved across that river [ 209-10 ]. As your operations, however, along the 
Jamu boundary will lead you into connection with Mr. Logan's mountain series, I conceive 
your party will be entitled to the allowance so long as you are engaged on that line. 

When you commence the series along the Salt Range, this extra allowance must cease as 
it will create an inconvenient precedent in the case of other survey parties. ... You will... 
cease drawing this allowance at the Jhelum?. 

‘This ‘hill marching allowance” was continued throughout the Pindi survey, and 
was extended in 1860 on the move to Central India*. In 1860, his last year in 
office, Waugh made an unsuccessful plea for its extension to the two Orissa parties ; 

The unhealthy character of the climate is...notorious. ... Difficulties are further aggravated 
by the barren and unpopulated character of the country, deficient in wholesom» supplies and 
every requisite for civilised existence, of which all...articles have to be brought from a great 
distance. ... Camp followers, decimated by sickness, require high wages. ... The salaries of the 
surveyors are totally inadequate to meet the heavy charges devolving on them, and they are 
thus exposed to additional risk from want of ordinary comforts. ... 

The regulations regarding sick leave are, moreover, so stringent as to be altogether & bar 
to new hands, to whom frequent attacks of sickness is a matter of certainty...solong as these 
tracts remain in their present wild state. ... It is no wonder that the service is unpopular, 
that it is difficult to obtain recruits, and that the old hands are dissatisfied. . 

To me it is a painful duty to urge forward the work under such circumstances. ... I have 
lately recommended that the allowance of 60 rupees a month throughout te year...should be 
extended to these two establishments. No orders...have yet been received. ... What I have 
recommended partakes of the character of a temporary alleviation suited to the immediate 
emergency. ... Further improvement in their prospects, and a greater assimilation to the 
advantages enjoyed by other Government servants will be needed’. 

At the same time he made an equally unsuccessful plea for the introduction of 
regular travelling allowances for all ranks right through the Department ; 

The allowance of Rs. 60 in itself is insufficient to meet the heavy expenses incidental to 
constant travelling over every variety of country, hilly and plain, including desert. ... If it 
were allowed only during the field season [it] would entail a serious loss, ... but by being 
treated in the nature of a contract and drawn throughout the vear, it tends to cover all expenses 
and works efficiently and economically [ 361 ]. ... 

This arrangement...has been extended to several parties of the a.r. Survey and topographical 
survey and...Í recommend that it may now be extended generally throughout the Dapart- 
ment. ... Rs. 100 per mensem...on the same conditions...was also granted to Executive 
Officers, ... which might also be made general. ... Considering that the field season...extends 
over 8 months, except in particularly unhealthy localities, and that a surveyor must keep up 
his travelling equipment all that time, and also pay return hire sometimes for very long 
distances for his carriage, ... the soale...preseribed for the Department Public Works...would 
be a more expensive arrangement, 
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The Surveyor General included these monthly rates for the full year in his first 
budget estimate, but on the Auditor General pointing out that provision for travel- 
ling expenses had been made when fixing the original rates of salary. Government 
declined to accept the proposal [ 1: 277 ; v, 407-8 J. The matter was taken up again 
by Colonel Thuillier in reviewing the full subject of salaries and allowances. The 
whole organization of the Department was then subjected to a minute scrutiny by 
a special officer, Colonel Dickens, and establishments and salaries worked out on 
entirely new principles. came into force in 1865 [ 399, 408 n.2 |. 


Salary bills were drawn on monthly abstracts endorsed by military payniasters 
and cashed at the nearest treasury. During the troubles of 1857 it was impossible 
to ensure the regular issue of salaries ; treasuries were being sacked, and the move- 
ment of treasure along public highways became impossible for several months. 
The Chief Commissioner of the Punjab issued instructions to the Paymasters ; 

Money is already scarce and the want of it at this crisis will shortly prove our greatest 
difficulty. ... The pay of all servants of the Government, whether civil or military, with 
the exceptions hereafter mentioned!, shall gradually be kept 3 months iu arrears. Pay 
for June to be issued in August—-for July in October—for August in Deecinber..-for Septem- 
ber in January, and so on regularly. ... No deviation whatever from the above rules can 
bo allowed [ 483 ]?. 


Guarps & Escorts 


In the days of Lambton and Everest the Great Trigonometrical Survey had 
maintained its own private escort, and when the Surveyor General toured the 
country he was accompanied by a military escort befitting his rank [U, 358-9; 
II, 406-7; tv, 410-2]. It was not until 1842 that the G.T.s. escort was finally 
broken up aud it was ruled that a personal escort would no longer be allowed to the 
Surveyor General [1v, 412 J. He was to be allowed an escort on special occasions 
only for the protection of valuable instruments or records. 

Military guards were now only allowed to surveyors working in dangerous areas, 
and then only after obtaining the authority of the Surveyor General to apply to 
the local military commander. Protection for survey camps was normally to be 
furnished by armed civil barkandaz. Local escorts were provided for surveyors 
conducting principal triangles across the kingdom of Oudh, and Du Vernet wrote 
to the Resident at Lucknow asking for an escort of “shooter sowars" [ 473 ]. 

Renny had an escort when starting the Great Longitudinal series from Sironj in 
the Central India States, and he writes to the local military commander? ; 

I have on duty with me an escort... —Cavalry, 1 daffadar and 4 sowars—Infantry, 1 havildar, 
2 naicks, and 20 sepoys—of the Bhopal Contingent, which I will be obliged by your relieving, 
as I will shortly be nearer Aumjur than Sehore, the headquarters of my present escort. I 
received the guard of Infantry originally from the Meerut Division, and it has been regularly 
relieved at every military station I have passed through, the brigadier at Gwalior giving me a 
relief from Scindiah’s Contingent on my arrival at Gwalior, which was...relieved at Sippreet. 

The detachment of cavalry I received on coming within the Bhopal Political Agency, and 
T have found them of great use in facilitating... my operations amongst the many small States, .. 
the presence of a sowar with my detached. parties ensuring them a civil reception. I will be 
obliged by your increasing the number of sowars to six5. 

For his triangulation through Kumaun and Rohilkhand on the North-East 
Longitudinal series two years later Renny asked for a guard of 1 havildar, 2 naiks, 
and 14 sepoys, from the Goorkha battalion at Dehra, 
with reference to the mountainous country I shall be engaged in. ... In addition to a guard 
for myself, and protection for the very valuable instruments under my personal charge, I 
have generally 2 guards detached for the protection of instruments sent with my assistants, 
or for the escort of our pay from the nearest treasury. 
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Du Vernet warns one of his sub-assistants as to the employment of the military 
guard attached to his camp in an unsettled Punjab district ; 

Your guard is supplied, not for show or..from your rank. You have not any right to it 
but for the protection of public property. If you were to use it for the purpose of intimida- 
tion or, by putting natives in [ custody under] your guard, bring upon you the civil power, 
the consequences might be most serious to you. 

Consider your guard entirely under the command of the naique, and hold him responsible 
for their good conduct. Order no punishment—you have no military authority—and never 
interfere with the naique when he orders his men extra duty. ... Warn the naique to keep his 
men clean, and look to their arms and accoutrements once & week, as well as insist on the 
regular relief of sentries at night, and to their being alert on their posts. 

Desire that he will not...employ begaries without paying them!. Be kind and considerate 
to the sepoys. ... Never detach sepoys or allow them to be absent from under the orders of 
the naique. If you require cash from a treasury make up & party...of barkandazes and trust- 
worthy lascars, but send no sepoy unless you send the naique with the whole guard. 

Never employ sepoys to obtain supplies or coolies. The district chuprassies are allowed 
you for this duty, and if you have no district chuprasies, send a barkandaz to procure what you 
require through the headman of the village. ... If the head man...refuses you assistance, or 
says that he has not the means, request him to give you & writing to that effect. The tehsildar 
is the person to whom you should refer. 

If...your people should be so unfortunate as to get into a quarrel with the villagers, call them 
away, and on no account allow others of your party or your guard to go to their rescue?. 

The Surveyor General insisted on a sufficient guard to allow a double night 
sentry over the field office at Dehra Dün ; 

In the time of my predecessor a larger escort was employəd, and he had always a personal 
guard as a field officer at the head of a department. I have dispensed with this honorary dis- 
tinction, and with the view of reducing the requisition to the smallest limits compatible with 
the safety of my depot of instruments and records have applied for only a single sentry at 
my office in the hills, and a single day, and double night, sentry on my depot at Dehra. ... On 
one occasion part of the pendulum apparatus was stolen, since which time it has been usual to 
post a double sentry over that property and over the treasure’. 

Military guards were necessary with the trigonometrical parties working along 
the north-west frontier, and also with Robinson's party in Ràwalpindi District which, 
writes the Surveyor General, 
though materially pacified under its present rigorous government, still continues unsettled and 
liable to petty outrages, .. and along the Indus is subject to invasion by marauders from 
the Khuttuck tribes. ... In the early part of the present year a party of signal mən detached 
with valuable instruments a few miles from my camp, whilst I was employed on the measure- 
ment of the Chuch base, was set upon by robbers, and three of the men stabbed. The neces- 
sity, therefore, of protecting Lieut. Robinson's several detachments appears to me very urgent‘, 

During 1858, when the wide extension of military operations made it impossible 
to spare troops for escort duties, Robinson was allowed to maintain an armed civil 
guard of 1 jemadar, 1 naib, and 28 barkandazes®, and a special police company was 
stationed at Dehra Dün for the sole purpose of supplying guards to survey parties. 

The topographical parties working in Orissa were also provided with local civil 

guards, as their camps were scattered through wild country and, writes Saxton, 
I fully expect that a guard of regular sepoys will be placed at my disposal by the Madras 
suthorities...in case of a sebundy guard not being available’. In the event of all aid being 
refused beyond our local means, ... we shall not be deterred from taking the field. No. 2 Party 
is provided for by the promise of a naib guard of 15 men, and Lieutenant Depree is organising 
a party of barkandazes armed with muskets, and now being drilled. 

For No. 1 Party the Commissioner of Cuttack has promised that the tehsildar in the Boad 
Hills who has a tolerably strong party of naibs, and is an energetic man, shall render me all the 
assistance in his power. ... Iam not anticipating any more than usual hostility...but when it has 
been thought necessary to locate so strong a force as is now at Sambulpore, ... a survey party 
working in the neighbourhood should be amply protected’. 
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Two years later Depree reported that the 9th Bengal Police Corps 
stationed at Cuttack has received orders to furnish no escorts in future to the survey parties, 
... consequently the Madras regular army will be called upon. ... The sepoys of the Madras 
army being natives of lower India are unused to the unsalubrious climate, ... and...suffer in 
a grievous manner from its influence. ... Regular troops in tight red coats are not so well 
adapted to the rough work of a surveyor's camp in a hilly jungly country. ... On the other 
hand the Police battalion is formed entirely of men of their district and of the hilly country 
of Goomsoor. ... They are therefore not affected by the climate, as proved by the experience 
of each year since 1856-37. I have since my return kept up a guard of chuprassies and 
kalassies, but as the field season approaches, their services will be otherwise required?. 

The matter was referred to the Military Finance Commission, which ruled that 
the provision of military or police guards to protect instruments and records of 
survey parties, either in cantonments or in the field, was a great waste of public 
funds, and orders were issued that survey units should provide their own guards ; 

As to instruments and plans, otc., ... they offer few temptations to ordinary thieves and 
robbers. Hence they need no military guards to protect them against violence or forcible 
abstraction by organized bands. All they require is of that kind which can best bo rendered 
by the trained servants of the Department. ... 

As to protection against private theft, it is abuse of the...military system to permit such 
duties to be imposed on soldiers. For the keeping of funds the banking systein is far the best. ... 
All pay and other large sums should be disbursed immediately on being obtained from tho 
treasury but, if any guarding is needed for temporary occasions, ... that duty ought to be 
arranged for by the Department itself. ... We consider that to take a soldier, who is trained 
and maintained at a great expense for...special military duties, and employ him upon work 
that any peon is able to discharge, is as wasteful as if the Surveyor General were to employ 
his best calculators on copying work?, 

It was thereupon ruled that all survey parties should maintain a sufficient establish- 
ment of barkandaz guards to provide protection both in field and recess’. 
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GREAT TRIGONOMETRICAL SURVEY: Appointments — Promotion — Training — 
‘TOPOGRAPHICAL SURVEYS : Madras & Burma — Hyderabad — Ganjam & Orissa — 
Punjab — Kashmir — DISPUTES & CENSURE :— Shortrede — Rivers — Du Vernet — 
Saxton — REVENUE Surveys: Bengal — Bombay — SURVEY ALLOWANCES — 
NowrNAL Rotts : G.T'.S. — Topo. Surveys — Revenue Surveys : Bengal — Bombay & 
Beràr — Madras. 


HEN he took over duty in December 1843, Waugh had only four military 
officers under him in the Great Trigonometrical Survey : two from engineers, 
Renny and Rivers, and two from infantry, Du Vernet and Shortrede. Gar- 

forth of Engineers joined in March 1844 but Renny took furlough in July, and 
Shortrede reverted to regimental duty eight months later[ 391]. Their places were 
taken by Reginald Walker, a young engineer officer, and Thorold Hill, Madras infantry, 
with several years experience on topographical surveys [ IV, 361, 447 ]. 

Garforth resigned after two seasons in charge of the Gora series; he “had not 
exhibited a turn for the duties [ 12 ]". Walker was an outstanding success in 
charge of the Maluncha series, but died at the end of a particularly exhausting 
season in April 1847 [ I4, 19 ]. Hill had worked many years in the wild hills of 
Goomsur, and the Directors thought that his experience would be useful in con- 
ducting the Coast series through the formidable obstacles of Orissa. He had 
continual fever, and after several spells of leave was forced to resign [ 22—5 ]. 

Renny returned from furlough in 1847 in time for the measurement of the 
Sonakhoda base-line. He then took over the Maluncha party and started it on the 
Great Longitudinal series running west from the Great Arc, but handed over to Strange 
in 1849 in order to assist at Dehra Dün in the capacity of Astronomical Assistant 
[ 20-1, 37-8 ]. After the death of his father in 1849 he assumed the name Renny- 
'l'ailyour, and resigned for family reasons in January 1854. His retirement was & 
serious loss to the Survey ; he had joined but one month after Waugh, and like him 
had won Everest’s complete confidence [ Iv, 357 1. 

Strange was appointed from Madras cavalry at the end of 1847, having attracted 
attention by his uncommon skill in repairing and adjusting scientific instruments. 
After taking over from Renny he carried the Great Longitudinal series across the 
deserts of Rājputāna and Sind. He took over as Astronomical Assistant in place 
of Renny, and was then transferred to the East Coast where he fell seriously ill. 
Taking two years sick leave to the Nilgiri Hills he was entrusted by Waugh with 
the design of a new 3-ft. theodolite, which eventually proved too heavy for field 
work [ 151-2]. After promotion to regimental major he retired in 1860 and became 
Inspector of Scientific Instruments at the India Office in London. 

Like Shortrede [ rv. 466 ], Du Vernet was never a great success on the trigono- 
metrical survey. He had served on topographical surveys in Madras, and was 
brought in to the G.T.s. during the Afghàn troubles when young officers were not to be 
obtained. After several years on subordinate series in Bengal, he started the North- 
Western longitudinal till Logan became available, and then held charge of the 
topographical survey of the Punjab Himálaya [200-4]. At the end of 1852 he 
was, to his deep disgust, transferred to the Assam longitudinal series. His work did 
not meet Waugh's approval, and he was allowed to resign to join the telegraph 
department in Burma [ 141, 393-5 ]. 
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In 1850 Waugh pressed for the appointment of two young military officers to 
be put under training till fit for independent charge when required [ 382 ], and dur- 
ing 1851 and 1852 two engineer officers, Tennant and Montgomerie, were posted 
as assistants to Strange and Logan respectively. Both succeeded to charge of field 
parties within three years and proved themselves practical geodesists of the highest 
order. Tennant left in 1859 to act as Astronomer at Madras, and later became 
Mint Master at Calcutta. He is best known for his astronomical observations of 
solar eclipses and the transit of Venus. Montgomerie distinguished himself by ten 
years charge of the Kashmir survey, and later by organizing and controlling the work 
of the trans-Himálayan explorers [ 448-9 ]. 

Two valuable engineer officers were found in Robinson and James Walker who 
after the occupation of the Punjab were employed on military surveys on the north- 
west frontier, before being transferred to the orders of the Surveyor General [ 208-17 ]. 
Robinson proved an exceptionally fine topographical surveyor whilst Walker was 
an outstanding geodesist who succeeded as Superintendent of Trigonometrical 
Surveys in 1861, and became Surveyor General in 1878 [ 340-1 ]. 

On the Bombay side Rivers dropped out in 1853 and was succeeded in turn by 
two very capable engineer officers, Nasmyth and Haig. 

James Basevi, appointed in 1856, was after Walker the greatest geodesist of 
all Waugh’s recruits. He made a success of everything he touched, and closed 4 
devoted life beyond the Himalaya making pendulum observations under the severest 
conditions. A promising career was cut short when Elliott Brownlow lost his life 
at the capture of Lucknow in March 1858; he had the distinction of making the 
observations in 1857 to K2and other giants of the Karakoram that intersected with 
those of Montgomerie the year before [ 85, 229, 483 ]. 

The last appointments made in Waugh’s time were Branfill of the cavalry— 
John Herschel, able descendant of his more famous father and grandfather— 
and Harry Thuillier, son of the Deputy Surveyor General, who was Surveyor 
General in his turn between 1887 and 1895. The appointments made to the Great 
Trigonometrical Survey under Waugh comprised 13 Engineers, 2 Cavalry, and 1 In- 
fantry officer [399]. In recommending Strange’s appointment he commented that: 
“The practice hitherto followed since the time of Colonel Lambton...has been to 
select the best qualified officer without reference to the branch of service he be- 
longs to, and this system works well” [ 1v, 357 ; V, 390 ]. 

The office of Astronomical Assistant was initiated in 1832 to enable an ofticer 
with outstanding qualifications to be employed in executive charge of a field party 
or on special duty as occasion arose. The post caused no increase to the existing 
establishment ; it carried the same pay as that of Ist Class Assistant, but not, as 
first: suggested by Everest, additional to that allowance. The office was, in effect 
an honorary one, but greatly appreciated [1v, 353-4, 356-7 ]. Wilcox, the first 
incumbent, was succeeded by Waugh, and the office fell into abeyance on the latter 
becoming Superintendent of the Great Trigonometrical Survey. In 1849 it was 
revived for Renny-Tailyour when he was called in to Dehra Dün for general duties. 
and on his retirement in 1854 it passed to Strange [ 379 ]. 

On Strange’s retirement Waugh made a detailed review of the qualifications 
of no fewer than six officers whom he considered fit for the post! ; 

All...have been trained...by myself, and are thoroughly conversant with the dutios of the 
Dopartment. ... They are capable of originating and carrying out any part of the operations, 
and conducting the difficult computations and abstruse mathematical investigations connected 
with the work without extrancous assistance, which unfortunately Major Strange was not. 
They are also fully competent to train up assistants. ... I consider Major Walker and Captain 
Montgomerie to be equally able and meritorious, but as Major Walker is senior both in military 
rank and length of survey service, I...recommend him for the appointment. . 

It will be obvious...how painful it is to me to allude to an officer of Major Btrange's practical 
merits in & deprecatory tone as regards his ignorance of mathematics and want of experience, 


1 Walker, Montgomorie, Nasmyth, Basevi, Hennessey, Robinson. 
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...but justice to others...obliges me to record their superiority [ 340, 382 ]. ... To the same...prac- 
tical skill these officers add mathematical knowledge and survey talents of the highest order!, 

After Walker became Superintendent Trigonometrical Survey, Montgomerie 
held the post till his retirement when it finally fell into abeyance. 

Markham wrote of the officers of the Great Trigonometrical Survey in 1870 ; 

It is, and has been, & very noble band, that body of surveyors who have been trained, and 
have worked under Lambton, Everest, Waugh, and Walker. ... These men must combine 
the knowledge and nabits of thought of à Cambridge wrangler with the energy, resource, and 
presence of mind of an explorer or a backwoodsman, and they must add to this the gallantry 
and devotion which inspire the leader of a forlorn hope?. 

There were, indeed, many who did not reach this very high standard. On the 
other hand there were many amongst the civil establishment who, though with- 
out the knowledge of mathematics and science desirable for the higher grades, yet 
had the devotion and high character that contributed so largely to the success of the 
Survey. Many of these did grand work in charge of field parties [ 405, 409, 415-8 ]. 


PROMOTION 


Everest had established that on first appointment to the Great Trigonometrical 
Survey officers should be posted as 2nd Assistants, to draw staff salary. @ Rs, 250 
& month right through the year, and that their advancement to lst Assistant on 
Rs. 618 should be made solely on the Surveyor General's recommendation that 
they were fit for an independent charge. As a general rule, such recommendation 
would be made after two years service, but both Everest and Waugh retained full 
liberty to vary this period exactly as they thought fit [ Iv, 352-3]. 

Du Vernet had joined the c.T.s. in September 1841, and in spite of his having 
had eight years service in Madras topographical surveys, Everest did not think 
his first two seasons work on the North Connecting series justified promotion. It 
was not until the end of May 1844 that Waugh recommended him ; 

For the first two years the work performed by him was not in exact keeping with that on 
the other subordinate series. ... This arose chiefly from Captain Du Vernet's comparative 
inexperience, ... and in some measure from bad weather. ... His next season's work, however, 
was & decided improvement on the preceding two. He had...finished the Himalaya Longitudi- 
nal series, ... and the late Surveyor General...deemed Captain Du Vernet worthy of advance- 
ment to the post of Ist Assistant, and accordingly recommended his...preferment. ... 

The fourth season, ... from Ist October 1843 to 16th April 1844, ... he has extended ina 
masterly style through a difficult country a series of principle triangles between...the series of 
Amua and the meridian of Karara, and...is entitled to every...encouragement. ... I beg...to add 
my recommendation...that Captain J. S. Du Vernet be advanced from 2nd to 1st Assistant...on 
the usual salary of Co.'s Rs. 618...per mensem in addition to his regimental pay and allowances’. 

In a later letter Waugh noted that conditions for promotion were 
proved fitness to command a party of the Trigonometrical Survey—to observe skillfully—to 
perform the requisite computations—and to discharge all the duties appertaining to the grade 
of Ist Assistant. ... Such promotions have hitherto been made after periods of probation 
varying from 14 months to two years. ... The average period has been about 18 months. 

He added a statement which showed the longest intervals between first appoint- 
ment and promotion to Ist Assistant to be 4 years 2 months for Du Vernet and 2 
years 10 months for Rivers, the shortest being those for James Walker, 4 months 
only—after 43 years on the Peshawar survey—and Montgomerie, 1 year 6 months. 

He now recommended Herschell and Harry Thuillier for the step after 16 and 
21 months service respectively, having "proved themseleves to possess all the 
qualifications necessary for success in the Great Trigonometrical Survey "*. 

- Whilst Engineer officers were exempt from the regulation to revert to regi- 
mental duty on promotion to major, this regulation compelled the untimely with- 
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drawal from the Department of many valuable surveyors of other corps. When 
permitting Strange's retention in 1951 the Directors agreed 

that it is necessary to the successful prosecution of the Great Trigonometrical Survey that. 
the trained and highly qualified assistants employed in it should not be removed on promotion. 
Unless, therefore, their services are imperatively required for military duties, their continuance 
in their present employment has our sanction! [ 526, 533 ]. 

Though receiving a brevet majority in 1854, Strange's regimental promotion 
did not take place until 1859, when he assured the Surveyor General that his 
"interest in the profession, which has during twelve years engrossed my thoughts, 
... continues undiminished?, " but Waugh could no longer press for his retention ; 

Of all the officers in the Department in...1851, Captain, now Major, Strange is the only 
one left, which will ufford an idea of the very restricted...means at my disposal at that period. ... 
He is a good practical officer, and although his services of latc years have...in somo measure 
... disappointed expectations, still he could continue to be usefully omployed in the Trigonometri- 
val Survey. ... [cannot now, however, consciontiously admit that his services ure so importan 
as tu warrant...the standing rules of the service [ being ] set aside. ... 

During 9 ycars...since Major Strange first urged me to apply for his special retention, several 
officers of brilliant talents and ability have been trained up. These ofticers...Maj. Walker, 
Capt. Montgomerie, Capt. Nasmyth, Lieut. Basevi, would fairly gain à step in the Depart- 
mont if tho ordinary rules arc enforced, and they would be deprived of this advantage if Major 
Strange's case is made special. Their claims, however, are stronger than his, for...[ they | 
have pre-eminently distinguished themselves as Surveyors, and they all possess high mathe- 
matical qualifications. In these respects Major Strange is remarkably deficient [ 380-1 ]. ... 

I cannot, therefore, fairly urge that Major Strange’s removal on promotion would cause 
any inconvenience at this time’. 

Strange reverted to military duty at the close of field season 1859-60, and lett 
India for good at the end of the year [ 151 ]. 


TRAINING 


When Garforth and Reginald Walker first joined they were both sent to the 
Chendwar series under Logan before being given independent charge of a party. 
It had not been possible to give the Bombay officers a spell with the Bengal parties, 
but Everest had at different times called both Shortrede and Jacob to join him for a 
few months at Sironj ( IV, 4. 73-4, 100, 359 ]. Rivers had only a few months under 
Jacob before taking over charge [ Iv, 74, 464 ]. 

In 1850 Waugh pressed for reinforcements ; 

Thero are seven parties employed. ... To render these...not only fully efficient, but to 
provide against casualties, there should be seven lst Assistants and three 2nd Assistants, or 
10 effective officers in all. ... I have only six. ... Of these Captain Hill has been for some time 
.. inefficient from ill-health, and has now proceeded to sea on medical certificate for 2 years. 
... .[ He ] expects his regimental majority...within the period of his sick leavo, by which ovent 
he would be removed from the Department [ 381-2 ]. Captain Renny-Tailyour...will...resign 
the service in 2j ycars, whilst Lieut. Rivers has some intention of taking his furlough in a 
short time. Captains Du Vernet and Strange also stand high for regimental promotion. ... 

The timo occupied in acquiring a competent knowledge of the instruments, the methods of 
observation and mathematical calculation, occupies generally not less than two years. ... 
It appears...indispensable that 2 young Engineer officers at least should...be attached to the 
Department as 2nd Assistants [ 380 ]. ... Unless properly trained before they are placed in 
charge the work is never satisfactorily performed. 

A rigorous training is indispensable at the outset. ... Widely dispersed as the surveys are, 
and remote from constant supervision, ... innovations would creep in, and the character of 
the work become compromised [ 1v, 92 ]. ... Due provision should be made for...vacancies 
instead of waiting till they occur [ 380 J*. 

He pressed again the following year ; 

In Colonel Everest's time all the operations were concentrated close together, with one 
exception, and that exception, the Parasnath series, turned out a complete failure [ rv, 59-61 1. 
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.. Officers can only be trained in a good system by working with well-managed series, and 
under able leaders. ... The great success which has attended my administration...has arisen 
from...this rule—...not to entrust any officer with the charge of a series until satisfied of his 
fitness, because every failure can be traced to this source! [ 390 ]. 

The Government of India told the Directors they had no officers to spare but 
were asked to meet the Surveyor General's demand? and during 1851 and 1852 
Tennant, Nasmyth, and Montgomerie were appointed, whilst permission was 
obtained to retain the services of Strange [ 382 ]. 

Tennant worked under Strange nearly two years making 
himself thoroughly master of the usual recess duties ; ... computations—cleaning, repairing, 
&nd adjusting instrumental apparatus and other preparations for the field—office business. 
You should give him [ writes Waugh ] such a share in the various computations as will conduce 
to his becoming acquainted with every part of the work. Expertness in...computations is 
even more important than field duties, inasmuch as excellence in the former is rarer than in 
the latter. 

The ensuing field season will enable Lieutenant Tennant to master the details of field 
duty, ... and I hope...he may gain a thorough insight into every part of the work and become 
imbued with the most scrupulous notions of refinement. ... As soon as you can report that 
this officer has acquired a thorough knowledge of these duties, I shall make arrangements 
for putting him in a position in which his talents and knowledge may have full scope’. 

Montgomerie had & year with Logan on the Rahun series, and then had the 
exceptional advantage of spending several months with the Surveyor General 
himself on the measurement of the Chach and Karachi base-lines [ 42—4 ]. 


In an appreciation of his officers Waugh writes in 1859 ; 

I have had a succession of officers of all ranks and of all branches of the service in the three 
armies of India, as well as the Royal army [ Austen ], under my orders, and...it is rare for any 
officer to succeed in any eminent degree umless he joins at an early age with sufficient 
elementary knowledge of mathematics and military drawing, a marked aptitude for the pro- 
fession, and a determination to devote all his energies to one object. ... 

At the Chuch base-line I had no experienced officers to assist me except Mr. Logan who was 
very ill and died shortly after. I had to train every officer employed at that base-line, as well 
as at Kurrachee, and if any accident had happened to disable me, those difficult manipula- 
tions must either have been postponed or entrusted to inexperienced hands. ... I took ad- 
vantage of...these bases to instruct all the officers of the Trigonometrical Survey then available, 
knowing that some years might elapse before another base would be measured. ... 

An officer when first appointed has everything to learn, and for the first year at least is 
rather a hindrance than an assistance. Gradually as he learns the practical duties and masters 
theoretical principles he become useful, and after 2 or 3 years he is able to act independently. 
Year by year, however, he improves. ... An officer of the Trigonometrical Survey cannot 
be considered fully experienced much under 10 years service. ... The loss of an experienced 
officer deprives the State of all that has been expended on his training, not to mention the 
heart-breaking task of constantly teaching new hands. ... 

The chief...apprehension...has been the loss of experienced officers from retirements holding 
out higher inducements. That competition falla peculiarly hard on old departments, with 
salaries fixed’ in ancient times, and...obliged...to train their own hands from the beginning. 
I would...most earnestly submit that...the Department should not be deprived of its most 
experienced officers, trained with so much careé [ 399, 408 ]. 


TOPOGRAPHICAL SURVEYS: Mapras & BURMA 


The only regular topographical survey in progress when Waugh took office was 
the Hyderabad survey under Henry Morland of Madras infantry. The Salem and 
Nellore surveys were iu process of being wound up, and the Ganjam survey was in 
suspense for lack of a suitable officer [ Iv, 248—50 ; v, 167 ]. 

In 1844 a Madras Engineer officer, John Ouchterlony, was appointed to make a 
revenue survey in the Nilgiri Hills, and for the geographical part of his survey was 
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placed under the professional direction of the Surveyor General. He was with- 
drawn for engineer duties after completing a topographical map on the half-inch 
scale, and the Surveyor General recorded that “ the difficulty of obtaining the 
services of Engineer officers for the Survey Department has always been very 
great, and the withdrawal of an officer of Captain Ouchterlony’s superior talents 
and energy is a great loss! " [ 179-80 ]. 

The officers who followed each other in charge of the Pegu Survey in Burma 
were all appointed by the Army Commander or Chief Commissioner at Rangoon. 
Williams, Trevor, and Edgecome were Engineers, and Fitzroy came from 
Artillery. It was not until 1863 that the latter was placed under the orders of the 
Surveyor General [ 195-9 ]. 


HYDERABAD 


Morland reverted to military duty in March 1848 after promotion to Major, 
and the Madras Government then appointed Bt. Major John Brown in his place 
without any reference to the Surveyor General. He was a cavalry officer with no 
knowledge of survey, and no promise of acquiring such knowledge. Waugh was 
naturally disturbed at such an appointment, more especially as the party was so 
remote from the rest of the Department ; 

In consequence of no assistant officer having been appointed for several years to the Madras 
surveys, there was no qualified officer to take charge on the removal of Major Morland, ... 
and...Mr. Chamarett, the senior assistant who...was the main prop of that survey, having died 
not long afterwards, the efficiency and acquired skill of the party was in danger [ 428 ]. ... 

Brevet-Major Brown...never having been employed in the Survey Department or ana- 
lagous duty before, nor having received any...education for it, cannot fairly be expected, at his 
age, to become a very skilful surveyor. He is no doubt willing to learn, ... but there is no 
one to teach him except his own sub-assistants whom it is his duty to guide and control. ... 

I have consulted Captain Du Vernet because he formerly held charge of the Hyderabad 
Survey, and in his time tle progress made was very satisfactory and the execution superior 
[1v, 256-7; v, 177-8]. He concurs...regarding the necessity of appointing assistant officers 
to be selected with care and thoroughly trained, first in the Trigonometrical Survey and after- 
wards in detail duties [ 382 ]. ... 

Captain Du Vernet agrees with me that an assistant officer will be required for each party... 
to prevent...these surveys from being paralysed by casualties. ... I would recommend that 
two young unmarried subalterns of about four years standing should be chosen, of undoubted 
taste for drawing and good mathematical attainments. ... If & proper standard...be...adhered 
to, I see no difficulty in finding able officers...who would do ample justice to the work’. 

The posting and “‘training of two well-educated officers of the Madras Army 
with...the surveying parties" was approved in principle [ 111, 329 ], but could not be 
effected, and the following year Waugh asked for the suspension of the survey ; 

With regard to Major Brown's professional qualifications, I...felt anxiety for the future 
success of this survey on account.of his deficiency in elementary education for survey duties. ... 
He has invariably exerted himself to the best of his ebilities, and shews no lack of zeal for the 
public service, but a person at his time of life and high standing in the army is not capable 
of acquiring...professional skill himself. ... 

There are at present no qualified officers available to assume immediate charge of the Hyder- 
abad party, and the paucity of officers with the Great Trigonometrical Survey...precludes my 
recommending that an officer should be detached from that Department as a temporary mea- 
sure. ... Considering the low standard of Major Brown's professional qualifications, and the 
impracticability of carrying on...satisfactorily in the present disturbed state of the country 
without greater tact...on the part of the officer in charge, I...recommend that the Hyderabad 
survey should be suspended for two years’. 

Brown reverted to his military unit in January 1851, and the survey was suspended 
until restarted in 1855 under James Mulheran [ 178, 416 ]. 
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After Hill's departure on sick leave in 1841 the Ganjam survey lay in abeyance 
till 1844 when John Halpin, who had been surveying routes on the western borders 
towards Patna State, was placed under the Surveyor General's orders with two sub- 
assistants [ 167 J. Finding after two seasons that he had but little survey knowledge 
Waugh suggested his temporary attachment to a Bengal party for instruction [35 ]. 

On the abolition of the...Deputy Surveyor General at Madras, ... officers appear to have 
been appointed from time to time...to charge of surveys...possessing no previous experience, 
deprived of all chance of acquiring instruction, and...as much injured in a professional point 
of view...as the publie service was injured from their want of proficiency. ... 

I have drawn up a very detailed book of instructions on the...practice of surveying [ 281-2 J, 
.. and thus spared the necessity of calling officers to headquarters. ... Still, ... every officer 
learns more in 6 months from actually witnessing work in the field than he could ever acquire 
in 6 years by himself, although aided by all the books ever written. ... 

All the Madras surveys rest on a trigonometrical basis...but this basis, if carried on 
ungystematically, ... loses half its value. ... With the view of imparting a higher character to 
the survey in Ganjam, ... I...recommend...ordering Captain Halpin to join headquarters as a 
temporary arrangement. ... Captain Halpin appears to be intelligent and possessed of every 
preliminary qualification, but he has not had the advantage of being trained. Bengal is at 
present the only place where a surveyor can learn his duty properly}. 

Halpin, therefore, worked with Du Vernet on the North-West Himalaya party 
throughout season 1847-8, but unfortunately died soon after his return to Ganjam. 
Saxton, whom the Madras Government appointed to succeed him, again had 
no survey knowledge, and the Surveyor General attached him straight away to 
the East Coast series for training under Hill, leaving the Ganjam party to continue 
under the senior sub-assistant [ 168 ]. Hill was directed 
first to instruct Lieutenant Saxton in the use of the theodolites of 12 inches and 7 inches 
diameter—to observe correctly—read off the verniers—change zero—deduce the angles from 
the readings—and draw out the means on proper principles—also to observe vertical angles 
correctly—and deduce the means. ... I should wish him to be instructed in the use of the large 
theodolite to the end that he may acquire higher notions of accuracy, and if he discovers any 
genius for geodetical pursuits, I may have an opportunity of fostering his talents. ... 

It will be proper to instruot him in...route surveying on accurate principles, and in the use 
of the planetable in which...he should acquire sufficient skill..to instruct others, as well 
as control...his assistants. ... [ He] should take a part in each kind of computation. 

Having...held charge of the Ganjam survey yourself, you are...acquainted with the acquire- 
ments necessary...that the work may be fit for incorporation into the Atlas, and never require to 
be done over again [281]. ... The triangulation...should be conducted on more systematic and 
accurate principles than heretofore, ... and...the officer in charge should...subject the planetable 
sections to a rigid examination, and direct...the improvement of the drawing? [ 170—r, 176 ]. 

Saxton joined the East Coast series on 11th July 1849, and after satisfactory 
reports from, Hill took over charge of the Ganjam party during the following May 
[ 168 ], the Surveyor General reminding him that he expected 
much greater results than from your predecessors. I look to you to raise the character of the 
survey to a higher standard and introduoe more systematio and energetic performance of 
duty. The system which has hitherto prevailed can no longer be tolerated?. 

In September 1853, the Surveyor General recommended him for an increase of 
salary, the Madras salary for an Assistant Surveyor General—as the designation 
stood in that presidency (nr, 317 ; Iv, 361; v, 386 ]—being Rs. 350 a month as 
compared with th® Rs. 618 of the Trigonometrical Survey [ Im, 320, 350-1 ] ; 

Success entirely depends on the health and constancy of Captain Saxton whom it would 
be very difficult to replace. This is one of the great evils of the paucity of officers with the 
Survey Department. ... The duty must be reckoned one of considerable hazard. I am anxious 
therefore, to attach Captain Saxton more completely to the work, ... and...recommend that 
he should receive & personal allowance of Rs. 100. As Assistant Surveyor General his salary 
is Rs. 350 per mensem, and would...be raised to Rs. 450 which, considering the nature of the 
duties and the success he has achieved will not be reckoned excessive [ 398-9 Jf. 
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He writes privately to Saxton in May 1854, promising to recommend the appoint- 
ment of his nephew Depree [ 171] ; 

I think he would be & most desirable acquisition to the Departrnent, and you sadly want 
an assistant. ... There is always difficulty in getting Artillery officers, as at Army Headquarters 
they...plead the want of them. ... The gunners naturally complain much of this impediment to 
their prospects. ... No men are better qualified...for survey employ [ 390 ]. ... 

With reference to your wish to visit Pooree and take a portion of your establishment there, ... 
the best plan is to allow an officer of your zeal and attachment to the work to act as he may 
find most beneficial for the public service, and convenient for himself and party. ... You can 
reside anywhere that may be most suitable for the work ; ... the success of your survey depends 
on yourself and party being in active and vigorous health { 367 ]. ... 

I recommended in my general report...that your pay should be increased, & proposal which 
has gone on to the Court with the support of Government. I am very glad to hear that you 
have passed in Oooriah. This cannot fail to increase your means of usefulness!. 

Iu recommending Depree's appointment Waugh pressed the importance of 
the survey of the Tributary Mehals and adjoining districts, the scene of the Merriah operations 
[ Iv, 254, 456; v, 170]. The whole tract from Cuttack to the Nagpore province and south to 
the Kistna remains to be surveyed, and is known to be rich in minerals and other products, 
while the climate is so insalubrious that it is running a great risk to leave...the undertaking 
dependent on the health of a single individual. 

There is not one of the subordinates fit to take charge if Captain Saxton lost his health. ... 
The progress of the survey formerly suffered very much from casualties of this kind [ 167-8 J. ... 
I am naturally anxious that it should not lapse into its former languishing condition for want 
of well trained and energetic leaders?. 

Depree joined in October 1854 and took over charge when Saxton took furlough 
in December 1855. In view of his youth and comparative inexperience the Surveyor 
General put the party under the general supervision of Strange who had just taken 
over charge of the East Coast series, and was also recessing at Cuttack. He was 
anxious to avoid hurting Depree’s feelings ; 

It will be & great advantage to you to be able to claim Major Strange’s advice. ... 
Segregation and & want of communion with kindred spirits is always a disadvantage. ... He 
is well acquainted with our departmental! traditions, forms, and usages, and is in possession 
my views generally on all professional subjects. ... I have every confidence in yourself. ... 

Your uncle has done so much towards the improvement of the Ganjam survey establish- 
ment that I need only recommend you to tread in his footateps and persevere in the path of 
reform and improvement. We must be satisfied with nothing short of perfection. ... Look 
on me as a Father—Let me know your wishes’. 

Strange was favourably impressed and reported that he had been 
in constant communication with Lieut. Depree, and have held with him frequent and lengthened 
professional diacussions. ... I have seen him handle instruments of various sizes including the 
24-inch theodolite under my charge. I think him peculiarly well qualified for his profession. 
He has a light hand and excellent eye, steady nerves. Besides these valuable physical gifts 
he is remarkably patient and painstaking ; has very clear perceptions, and a souhd judgement ; 
fully appreciates refinement, and is most anxious to master the art of surveying‘. 

Waugh was still not really happy about the Orissa work, and writes to Thuillier 
whilst Saxton was on furlough ; 

Depree is by rights an Assistant Surveyor General. That is the old term of the Madras 
Presidency [ 111, 317 ; 1v, 361; v, 385 ], the organization having been military like the Adjutant 
General's and Quartermaster General's Departments. I like the term myself. It is soldier-like, 
and in these days of uncovenanted topsy-turvyism that is some advantage, In former days the 
Survey Department of Madras was as superior to Bengal es the latter presidency was superior 
to the “benighted” on all other points. : 

There is a mess about that survey now. Saxton was & patronage man, and is not worth 
more than he gets. Depree is his nephew, selected by Saxton to be his assistant. ... Possibly 
Depree may be worth more ; it remains to be seen. ... Under Saxton the work temained mediocre, 
but we may expect great things from Depree?. 

During 1856 the party was expanded and split into two independent parties, 
of which Saxton and Depree held charge turn and turn about as one or the other 
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went on furlough, when civil assistants, Dyer or Nicolson, were brought in for the 
second party. From 1860, Depree took his party into Chota Nagpur whilst Saxton 
worked the other southwards through the wild border country lying between 
Madras Presidency and the Central Provinces till he retired in 1873. Depree spent 
all his service with topographical surveys, finishing as Surveyor General from 1884. 


PuNJAB 


From 1847 Robinson was employed on the survey of Hazara by the Civil ad- 
ministration at Lahore and from 1849 James Walker was deputed to a military 
survey of Peshawar district beyond the Indus. Neither had any previous ex- 
perience of such extensive surveys, but though they measured the roughest of bases 
and observed the simplest triangulation, the maps they produced were of the ut- 
most value for military and administrative purposes. They were later connected 
to the principal triangulation. 

In April 1851, Walker was placed under the orders of the Surveyor General, 
and his work connected up with the North-Western series. In 1853 he was appoint- 
ed to the Trigonometrical Survey [ 52 ], in which he greatly distinguished himself 
[ 340-1, 380 ]. 

Robinson was placed under the Surveyor General's orders in 1850 for topographi- 
cal survey of the Jhelum and Rawalpindi districts!. * I am...anxious" writes 
Waugh, “ that this survey should be of a superior order, and fully expect that the 
map...will be one of the best ever executed in India [210]*". Supplied with 
a stream of promising young assistants, Robinson fully justified his selection. 
He became a first-class triangulator, planetabler, and draughtsman, and his topogra- 
phical survey and mapping became the ruling guide for the Department. 

As the survey drew to a close he became anxious about his future promotion. 
His contemporaries and juniors in the corps of Engineers were being advanced to 
administrative posts in the Public Works Department whereas there were no similar 
poste to which he could rise in the Survey. He was not qualified as geodesist for 
advancement in the Great Trigonometrical Survey ; 

The Lieutenant Governor of the Funjab has in very handsome terms offered me an 
appointment in the Canal Department which is not only superior in emoluments to the appoint- 
ment I now hold, but also affords the prospect of...speedy advancement. 

I am very loth to quit the Survey Department because I believe that thirteen years practi- 
cal surveying...have given me that knowledge of the subject which ought to render my services... 
more valuable than those of a less experienced officer. At the same time it appears...almost 
suicidal...to remain on my present footing’. 

Waugh would not recommend his release before his maps were completed, but 
suggested that he was worthy of some special increase of salary ; 

I should be extremely sorry to stand in the way of Captain Robinson’s prospects, but... 
point out the injury to my Department...by his removal at this time. ... Captain Robinson 
is one of the few officers who has been instructed in my system of topographical surveying, and 
he has carried out my instructions rigorously. ... 

[ He ] is now receiving the staff salary of Rs. 618 per mensem, appertaining to a...1st Assis- 
tant Great Trigonometrical Survey. This is a fixed allowance of very old standing [1: 277; 
II, 326 ; IV, 365 ], and has hitherto given every satisfaction. ... Since the re-organization of the 
Department of Public Works, however, the comparative advantage...is reversed. The 
members of the Public Works Department...now receive travelling allowances, ... while the 
surveyors in every grade, though marching for the greater part of the year, pay their own 
travelling expenses. ... The Public Works now offers so many prizes in every grade...that it 
afford a better field than the Survey Department. ... If he [ Robinson ] had originally joined 
the Public Works...he might now...expect to be Superintending Engineer‘, 

The very day before sailing from India Waugh suggested that Robinson might 
be made Superintendent of Topographical Suryeys® and, writes Robinson; 
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I have refused repeatedly offers of better appointments elsewhere, the last in February 
1860 which I was on the point of accepting, when Sir Andrew Waugh sent his personal assis- 
tant, Mr. J. B. N. Hennessey, to beg me to remain in the Survey, and to promise that...he 
would endeavour to obtain for me the allowances of a Superintending Engineer. ... Had I 
accepted that appointment my emoluments would have been doubled. 

At school, at Addiscombe, and in the peculiar kind of survey I have been employed on for 
the last fourteen years, I have always been the first among my competitors. 

He protested at Walker’s promotion, his junior in military rank ; 

I was first mathematician and first Engineer cadet of the term which left Addiscombe in 
June 1843, and after sharing in the Sutledge campaign [ 1845-6 ] I was employed in surveying 
the Jammoo frontier under the Boundary Commissioner. ... With the exception of the short 
interval of the Punjab campaign, throughout which I acted as an extra assistant to the Resi- 
dent of Lahore, ...I have been continuously employed in surveying ever since. ... Major 
Walker, the present Superintendent G.T.s. being a cadet of 1844. 

As compared with other Engineer officers, all of those senior to me, and at least fifteen of 
my juniors, receive salaries equivalent to, or superior to, that of & Superintending Engineer. ... 

The late Surveyor General...always considered topographical surveying the most difficult 
of the various kinds of surveying, requiring à special and rare talent, much cultivation, and 
constant practice. Although I have neglected no opportunity of adding practical knowledge 
to theoretical acquirement by observing with the larger instruments, and attendance at the 
Chuch base-line, I am superseded because...I have had less opportunity of acquiring this 
practical knowledge than my juniors. ... I may remain in the Survey Department till the end 
of my career, superseded from time to time by Trigonometrical Surveyors!. 

He was strongly backed by Thuillier, and in August 1861, Government granted 
him & special allowance of Rs. 800 p.m., equivalent to that of Superintending 
Engineer, whilst holding charge of the Central India topographical survey?. On 
Walker taking furlough in 1863 he officiated as Superintendent Trigonometrical 
Surveys till 1865, when he was appointed to act as Director of the Telegraph 
Department. being confirmed in that post the following year. 


KASHMIR 


The first consideration in the survey of Kashmir was the chain of principal 
triangles with its secondary and minor series, for which Montgomerie's assistants 
were all skilled members of the G.T.s., or young engineer officers under training. 
At the end of the first season the Surveyor General asked for young military officers 
of the Quartermaster General's Department to take up the detail work, 
sketching with care and minuteness hill-ground of very difficult and diversified character on 
the basis of accurate triangulation. ... I could find imei i of this kind for any number 
of youg officers who can draw, not exceeding 4 at present. ... It would be necessary to put 
them for the time being entirely under my orders?. 

The Quartermaster General offered four of his officers, of whom Lumsden, Allgood, 
and Charles Johnson, joined at Srinagar in May 1856 to take up 34-inch planetable 
survey in the Kashmir valley. They were to be available ‘‘every hot weather” so 
long as there were no urgent military calls‘. 

Lieutenant Montgomerie trained Captain Lumsden, Allgood, and Johnson in the use of 
the planetable. ... Notwithstanding the difficulty of the ground, the unusually heavy rains, 
and the sickness of Captain Johnson, these officers executed 3,200 square miles...in good style. 
A greater area would have been completed if...Captains Lumsden and Aligood had not been 
urgently required in their own Department [ 225-6 ]5. 

Unfortunately so far as the survey was concerned the value of this training was 
lost as none of these officers could be released for a second season. However, in 
January 1857 an application was received from Peshawar from ‘‘ Lieut. H. H. Austen 
of H.M.’s 24th Regiment...requesting to be employed on the topographical part of the 
Cashmere Trigonometrical Series". He had passed ''in the languages and in the 
trigonometry, surveying, plan-drawing, etc., at the R.m. College, Sandhurst” 
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Applications were received from other officers, and Austen of British infantry, and 
Melville and Murray of Bengal, reported to Montgomere during May and June. 
Again Montgomerie had to give elementary instruction in planetabling [ 227, 229 ]. 

This time the Survey was allowed to retain the service of all three officers after 
the close of the field season, and they were deputed in February 1858 to take up 
work in the low country round Jammu which was free of snow [ 230]. All three 
made excellent progress, and the Surveyor General obtained approval for their per- 
manent posting to the survey from 22nd February 1858. 

Lieutenant Austen is senior to Lieutenants Melville and Murray and a most accomplished 
field draftsman. He has given the greatest satisfaction. ... I trust therefore that his: per- 
manent appointment and promotion may be sanctioned from the same date as Lieutenants 
Melville and Murray in order that he may retain his proper standing in this department!. 

In September 1858, Murray was transferred to Robinson’s party in the Punjab 
for the cold weather months whilst Melville and Austen worked on through the 
Jammu area. In January the Surveyor General reported that as Austen had 
recently been promoted Captain he would be released for return to England ; 

He is at present employed in the survey of Kashmir and having been trained to...that work 
his departure will be a great loss. ... He is at present engaged in a portion...which it is very 
important should be completed before he leaves, and which...may be finished in two or three 
months time. ... Captain H. Godwin Austen...has distinguished himself greatly in the Kashmir 
survey by his zeal, industry, and ability. ... If he should return to India it will be & great 
advantage to the Survey Department that he should be reappointed to it?. 

In April 1859, therefore, Austen was released from the survey and proceeded home’. 

Of these three officers the Surveyor General now reported ; 

The Government of India were pleased...to sanction the appointment of 4 or 6 young 
officers as Topographical Assistants to the G.r. Survey. It was a difficult matter to select 
gentlemen with sufficient previous knowledge of military drawing and mathematics...on the 
moderate...staff salary proposed [ 399 ]. Three officers only with the necessary qualifications 
were found, viz., Captain H. H. Godwin Austen, B.M. 24th Foot—Lieutenant A. B. Melville, 
67th N.r, and Ensign W.G. Murray, 24thn.1. The first had been educated at Sandburst—the 
next at Roorkee—and the third at Addiscombe. 

These officers speedily learned their duty and did excellent service. Captain Godwin 
Austen exhibited special talent...and Lieutenant Melville’s work was also very good. Both 
these officers proved themselves indefatigable mountaineers. ... Lieutenant Murray also... 
proved himself a useful surveyor ; the great exertion however of climbing in these stupendous 
mountains proved uncongenial to Lieutenant Murray’s constitution and I have...transferred 
him at hi5 own request to the Jhelum and Rawalpindee survey‘. 

Though sanction was given for the posting of four more Topographical Assistants 
no suitable officers could be released from military duty. A year later, however, 
Austen returned to India, and was re-appointed to Kashmir’, and in 1861, when his 
battalion left India, he obtained permission to remain behind and was transferred to 
the newly formed Staff Corps for employment with the Survey Department. 

In 1862 Murray, who had accompanied Robinson’s party to Central India and 
had frequehtly held temporary charge, was promoted to independent charge of 
the Rewahsurvey. Austen and Melville protested at being passed over by an officer 
junior in military rank, and were supported by Montgomerie ; 

Early in 1857, Lt. Austen, Lt. Melville, and Ensign Murray were appointed as probationary 
assistants in the Topographical Branch of the c.T. Survey, their names standing in General 
Orders as here given, being that of their Army ranks. ... During 1858 Lt. Murray pleaded that 
the work in the mountains was too hard for him, ... more especially in the higher ground, 
[ &nd ] was at the end of 1858 transferred to Captein Robinson's party. ... Up to the end of 
1858 these 3 officers were working in the same party, and...there was certainly no evidence... 
thet Lt. Murray had in any way outstripped the other two. ... Captain Godwin Austen...had 
—on his return to India—his position as senior...speoially guaranteed by Government?. 

At the beginning of 1861...the Survey Department was put upon a different footing which 
ended in Captain Austen and Lt. Melville being left under the Superintendent c.r. Survey, 
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whilst Lt. Murray was placed under the Surveyor General, ... Superintendent of...Topogra- 
phical Surveys [340]; ... all three...still employed on topographical work. ... Government 
having sanctioned the increase of the topographical surveys, ... the first extra charge of a new 
party was given to Lt. Murray, whilst his seniors...got no promotion whatever!, 

Austen and Melville were promoted to charges shortly after. 


In discussing the general question of selecting officers for charge of a topogra- 
phical party, Waugh insisted on the necessity of employing no officers 
who have not been trained in the system of my predecessor and myself. It may be contend- 
ed that officers without practical experience have...succeeded. ... I have no hesitation in 
answering that for one such success several failures might be quoted [ 382-3]. ... 

The history of the survey of India shews that distinguished success has not been confined to 
any one branch of the army in particular. The Artillery, Engineers, Cavalry, and Infantry, 
can all adduce honourable names who have achieved distinction in the department of Survey. ... 
But without mathematical knowledge...the early promise has never been realized ; that science 
forms the basis of the art of surveying. ... Hence, if officers are required in a hurry, ... the 
best guarantee for success is to choose young military Engineers. The extent and variety of 
their previous education, more particularly in mathematics, ... is of great value. ... The education 
of Artillery officers also renders them peculiarly eligible in the next degree? [ tv. 357; v. 386 ]. 


Disputes & CENSURE: SHORTREDE 


Throughout his term of office Waugh endeavoured to maintain the professional 
work of the Great Trigonometrical Survey at the highest standard though a few field 
parties were so distant that he was never able to reach them. To make personal 
acquaintance with his Bombay officers he was sometimes able to summon them to 
his own camp, but control was mostly exercised through lengthy letters, frequently 
repeated to one new officer after another. Eventually the more important of these 
instructions were put into print [ 117, 281-2 ]. 

From time to time instructions were set aside and in a few cases actually chal- 
lenged. Waugh would then pour out long explanations of elementary principles, 
hoping to convince the wayward by reasoned arguments. He was himself the acme 
of patience, and would extend argument and dispute when sharp orders might have 
been more appropriate [ 344-5, 542]. Only occasionally was his patience exhausted 
and replaced by rebuke and command. He writes in 1855 ; 

It eannot reasonably be expected that all men should be equally perfect and the Surveyor 
General who makes it a rule to do his duty fearlessly...with an even hand to all must...give 
offence to some. ... It has been my lot...to have to perform a few ( a very few ) painful duties. 
... I have never...acted hastily without careful consideration. ... 

That I have no natural disposition to be vindictive or harsh...may...be proved by...the fact 
that when I was a corporal at Addiscombe I never gave a punishment yet it was publicly 
acknowledged...on 13th December 1827 that I had kept my Division in as good order 
as anyone. ... 

Last year on my way though the Punjab to Sind I had been misrepresented in the Lahore 
Chronicle as a kind of imperious, over-bearing, savage of a Bengal Tiger, and a stranger who had 
seen this...was much amused on meeting me to find I had been so...misrepresented?. 

Shortrede had always been a difficult officer to handle for, in spite of his out- 
standing talents as mathematician, he had never grasped the need for meticulous 
detail in geodetic work, nor even the general principles which Everest had laid down. 
He was lacking in physical energy and impatient of criticism [ 1v, 466 ; v, 115 ]. 
He was now in charge of the Karara series, where progress for the last three years 
had been much below average. Waugh had never met him, but knew that Everest 
had & poor opinion of his work. Henow had reason to complain of an official letter 
in which Shortrede had written discourteously of Everest*, and found 
that he was not working efficiently, but was, in fact, idling. I accordingly addressed to him a 
letter...entreating him...to exert himself...to enable me to make a favourable report. ... Major 
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Shortrede's previous inefficienoy was not & matter in question. It had been reported by Col. 
Everest. ... Notwithstanding this warning his work still languished, and...up to lst September 
[ 1844 ] he had not made efficient progress [ 11, ror ]. I again addressed him the letter of 24th 
September 1844, ... and gave him every opportunity of vindication!, 

Government accepted Waugh's recommendation that Shortrede should revert to 
his province, Bombay, and he then took furlough. After his return to India he was 
posted to revenue surveys in the Punjab [ 270-4, 396]. Four years later he pro- 
tested strongly against his selection for transfer to Sind, and complained to Thuillier 
of the way he had been removed from the Trigonometrical Survey in 1845 ; 

It is impossible to look on my removal [ to Sind ] otherwise than as an indication that I 
&m considered to be the survevor whose services can best be dispensed with, as the least valu- 
able and efficient. ... Such is the only light in which I can view it. ... Ten years ago I was 
removed...at the recommendation of the Surveyor General for alleged inefficiency, following 
up a train laid some years before by his predecessor?. 

Waugh was indignant and told the full story of Shortrede's earlier failure? ; 

His success as a Revenue Surveyor, ... if it is a fact, would be no proof...that he was also 
efficient in the Trigonometrical Survey. ... The man in charge of a series of the a.r. Survey 
does nearly all the final work with his own hands. .. His assistants...may help him in pre- 
paratory duties and in computing against him, but he himself ought to be a good mathemati- 
cian—a good observer—a good engineer—a good instrument maker—and he must be strong, 
healthy, and active, capable of undergoing great labour and exposure, and up to night work. 
That is why so few do succeed in the Trigonometrical Survey. 

Everyone has borne testimony...that Major Shortrede had a competent knowledge of 
theory, but no energy or physical qualities for going through hard field duty. ... 

Any man who understands theory, and can keep & well organized establishment at work 

may succeed as a Revenue Surveyor. ... Major Wroughton assured me that after the new 
system of Revenue Survey was introduced [ 1v, 212-4 ), he never touched an instrument or 
personally took any part in the work—that he had enough to do to pay wages, distribute work, 
look after the people, and physic them when they got sick [ 1v, 476]. 
He refuted the suggestion that as Surveyor General he had ‘‘no business to interfere 
in the Revenue Survey" for there were definite orders from the Court of Directors 
[ 338, 349 ], and he had, moreover, been asked by the Chief Commissioner to 
recommend a surveyor for Sind, and had nominated Shortrede as being à Bombay 
officer [277]. 

I viewed it entirely as an abstract question wherein the pieces were so many chessmen. 
Major Shortrede was to me no more nor less than the letter S. ... The Chief Commissioner... 
was...desirous to have the survey of his province commenced. Major Shortrede...knew the 
Bombay Presidency and the Bombay revenue system [ Iv, 236, 465 ]. Are these plain, honest, 
and weighty publio reasons, or are they not? .. ' 

Major Shortrede...makes it entirely a personal question. ... He considers Sind a penal set- 
tlement, and lays claim from length of service to indulgent exemption from...going there. ... 
If Major Bhortrede has a dislike to return to his own Presidency, or to Sind in particular, he 
would be a very unfit man to send. ... But, I protest against Sind being denounced as a penal 
settlement, or to any surveyor objecting to go there, or making any stipulation about going 
anywhere [ rv; 389]. ... The whole of last season I was employed in Sind myself, and had 24 
parties of the Trigonometrical Survey engaged...on the base-line [ 43-4]. I have had no 
grumbling, no difficulties, and no objections [ 43; 452 ]. 

When my opinion is asked, I have right to say what I honestly think, and I will not allow 
any surveyor...to insult me by imputing unworthy motives, or to question my right of control 
over the whole Department*. 

An account of the storm over Himálayan attraction is given elsewhere [ 133-6 Ji 


RIVERS 


Rivers, of the Bombay Engineers, had joined the Bombay triangulation party 
only a few months before taking over charge on Jacob’s departure, and worked for the 
next six years without any personal contact with other officers of the a.t.s. His 
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theodolite had never been a high-class instrument and fell into serious disorder 
during 1848 [56,156]. As it could not at once be replaced Waugh directed him 
to join up with his party for work on the Great Longitudinal series under Renny in 
order that he might learn something of Troughton’s 3-foot theodolite, and benefit 
by working with the most experienced observer of the Department. He was further 
directed to take his party into recess with Renny at Nimach [ 38 ]. 

Rivers was extremely hurt at being thus directed to remain attached to 
[ Renny’s ] camp with no employment but in the performance of duties usually performed by 
sub-assistants. ... This prospect is one promising little interest to me, and implies a want of 
confidence, ... and points to but one course for me, ... of tendering my resignation. ... Judging 
from several of your letters...it would appear...necessary to inform me of several matters 
which, if I was ignorant of, I should never have been a candidate for the Department. ... I 
shall never join that appreciation of extreme detail..now considered requisite, ... indispens- 
able doubtless in undertakings like arcs of meridian, but which...I consider merely amusing 
speculations to philosphers, and as gratifying to...those who conduct them. . 

I..own to a want of mechanical skill..to work with an instrument that may have got 
out of order, or to repair any accident beyond the simplest. ... I therefore propose proceeding 
to cantonments at Mhow to work up my arrears, and when that is completed to hand over the 
whole, or receive any other instructions!. 

Waugh made lengthy reply? ( 344-5 ] explaining the value of taking part in such 
an important operation as the Great Longitudinal series, and the practical importance 
of minute detail, and the maintenance of uniformity throughout the Department 
[ 115, 122 ].' Attachment to Renny’s party was 
advantageous to the service and yourself but, when in addition to this the wildness of your 
observations is recollected, and...the derangement of your theodolite, the measure will appear 
still more...expedient. In fact...I could not let you go on with an instrument unfit for use, 
and if you had not joined Captain Renny you must have sat still with your arms folded. ... 

It is very easy for one gentleman to assert that a system is too accurate, and another assert 
the reverse. ... At the very time you were carrying on the South Konkan series [55] and 
observing angles on 3 changes of zero, or every 20° of the limb of a 15-inch theodolite, Captain 
Shortrede was observing on 12 changes on every 6? of the limb of an 18-inch theolodite, both...be- 
ing unauthorized deviations, in contrary directions, from a departmental regulation ( 114-6]. ... 

You seem to think it is a new thing for two parties to meet and canton together, but you are 
mistaken. It is the regular rule of the Department that as many parties as practicable should 
canton together for the sake of maintaining uniformity. ... Uniformity in a large Department 
is the soul of business and must be maintained [ 122, 370 ]. ... 

Your instrument being out of order, ... no more final work can be executed with it in its 
present state. ... I was not without hope that Captain Strange might have succeeded in put- 
ting it into efficient order. ... This was one reason inter alia that I wished you to canton at 
Nimach with Captain Renny. Your proceeding to Indore is, therefore, not only a step taken 
in violation of my wishes, ... but very embarrassing. If I am not mistaken, you are actuated 
by some feeling of annoyance. ... I have had no other...intention than to prepare you for em- 
ployment of a higher order than you have hitherto been engaged on’, 

He reported later to Government that, . 
although Lieut. Rivers’ talents, energy, zeal, and ability are undoubtedly of a high order, and 
an honour to the Corps of Engineers...still, from & want of a thorough grounding on his first 
entrance into the Department [Iv, 74, 464 ), and from never having come in contact with 
other officers, ... he has always been a rough observer, and never kept his instrument in order. 

My predecessor...recommended that Lieut. Rivers should be ordered to headquarters, which 
Government did not think fit to accede to. ... This defect in preliminary training has...been a 
cause of great anxiety; ...I accordingly availed myself of the opportunity afforded by 
Captain Renny-Tailyour’s services lying in the vicinity of Lieut. Rivers to direct the latter to 
employ the remaining part of the season 1848-9, in assisting on the Great Longitudinal series. ... 

He was afforded an opportunity of learning the use of the great theodolite and...the 
necessity...of sorupulous care in great geodetical operations. Captain Renny-Tailyour...carried 
my views into effect with consummate tact and delicacy. It was my intention that the 
Bombay party should have cantoned at Neemuch with the Great Longitudinal series, from which 
...great improvement was expected, for no solitary Surveyor can ever attain excellence. ... 
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My plan was defeated by the great distaste which Lieut. Rivers exhibited, ... and I was 
reluctantly obliged to acquiesce in his wishes. ... I am happy to say, however, that...the style 
of Lieut. Rivers’ operations during the ensuing season...vastly improved. ... I doubt whether 
he will ever attain that degree of refinement in observing and adjusting instruments which is 
essential in 1st-class geodetic operations. ... Observers fit for work of this kind are very difficult 
to be met with, more especially as, in India, ... à man must also be & good mechanic, and able 
to keep his instruments in order. Of this class the Department only contains...Captain 
Renny-Tailyour, Mr. Geo. Logan, and Captain Strange! [ 163 ]. 


Du VERNET 


Waugh had been entirely satisfied with Du Vernet’s work on the principal triangles 
of the Karara and Gurwani series ( 12, 381 ]. After three seasons on the North-West 
Himalaya series, however, he found the observations gradually deteriorating in re- 
finement, and was glad of the opportunity in 1850 of passing the principal triangles 
to the experienced hands of George Logan, and giving Du Vernet control of the topo- 
graphical survey of the mountains to the north [ 36, 200 ]. 

As this work was drawing to a close he decided in 1852 to move Du Vernet to 
the Assam Longitudinal series which he regarded as too important to be entrusted 
to one of the assistants. The start of this series passed through the water-logged. 
fever-ridden, plains of north Bengal, and Du Vernet did not appreciate the transfer, 
more especially as he was now over 50 years of age, and had a wife and family at 
Mussoorie?. He protested verbally before he left Mussoorie, but Waugh was firm 
and insisted on the move, making a point of visiting the party in the field at the 
end of January 1853 after Du Vernet had taken over charge. 

Du Vernet made written protest just before the visit ; 

After having made arrangements and issued orders for my different parties in the field 
[for Himàlaya area ], and without any previous intimation, I was desired at only two days 
notice to deliver over charge of the North-West Himalaya series, and proceed about a thousand 
miles to Assam. ... I should have been allowed to complete the work on which I was engaged, ... 
having laid down the system for the survey, instructed the surveyors, and led the party in 
the field. My character as a topographical surveyor is much concerned [ 200-7 ]. ... 

The secrecy observed, ... together with the manner of effecting my removal, appears in- 
explicable, and as opposed to the interest of the public service as to my individual conven- 
ience, the consideration due to my service in this Department, and the rank held by me 
in the army?. 

There had been personal meetings both at Mussoorie and in the field, and in a 
letter written before they parted in January Waugh criticised the management of 
the Himalayan survey, and explained his reasons for moving Du Vernet to Assam 
after he had declined transfer to charge of the Hyderabad survey [ 384, 395 ]. Du 
Vernet retorted with a long and virulent letter ; 

The suddenness and unexpectedness of the removal of which, though living with you on 
the {nost friendly terms, you had not given me the slightest hint, was cruel and unjust, and the 
climate of Assam is the worst in India. ... I had...to obey, and to appeal. ... I was most anxious 
for my character as a surveyor, and alarmed for my very appointment in the Department. ... 
I had been removed without any reference to Government, and without being consulted, ... 
or any reason given. ... Travelling by public conveyance instead of performing regular marches, 
T could and did arrive on the new ground...one month before your camp. ... 

The Surveyor General did not seem to appreciate his work in the mountains ; 

The country lying between the Jumna and Ganges, the Siwalik Range, and the great 
snowy ridge towards Tibet, ... of which there are no correct maps, is considered by you not of 
sufficient importance to retain...the services of an officer of my rank and standing. ... When 
it was once determined...to have a commissioned officer in charge of the Assam series I ought 
to have been warned. ... I was the only commissioned officer available, ... Captain Tailyour 
being about to retire. ... The Assam series is merely a continuation of the series running from 
Attook to Darjeeling that has been conducted by commissioned officers and by civilians. ... 


1 DDn. 542 ( 37 ), 20-8-50. *a2.yr. old son d. Aug. 1852, and dau. b. April 1853. *DDn. 606 
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The sub-assistant surveyor [ Nicolson ] whom I have superseded has given you great satis- 
faction in conducting the Parasnath series [ 15-6 ]. ... 

In my correspondence I have endeavoured to observe the greatest moderation and to avoid 
writing anything offensive, ... but I regret you have not observed the like moderation in your 
letter, the style of which is not consistent with the courtesy to be observed towards an officer. . 
With regard to this correspondence, it will depend upon yourself to say whether it should be 
laid before Government, but I am desirous it should be, to prevent further discussion!. 

Du Vernet was indeed far from “a polite letter-writer", and Waugh returned 
this letter with caustic remarks in the margin, and called for its withdrawal ; 

(a). Major Du Vernet was chosen for this duty, not because the Assam climate was con- 
sidered unhealthy, but because the arrangement was the best I could make. ... 

( b ). Two days...was amply sufficient to make over charge. ... Major Du Vernet was not 
sent away on 2 days notice. ... He did not quit quarters until full six weeks afterwards. . 

( €). No officer can be allowed to dictate how and where he should be employed [ 1v, 389 ]. 
-.. I considered him better fitted for the topographical than the geodetic work. I would never 
have employed him on the N.W. Himalya series except for his topographical qualifications. 
In other respects he is not equal to my other geodetical assistants. ... 

(d). Major Du Vernet went [into the Himalaya ] with the greatest reluctance, prog- 
nostigaing failure, and thus greatly diminished the credit due to him. All the arrangements 
were made by me and the most competent assistants were supplied. Major Du Vernet only 
accompanied the party, and the observations were taken by the assistants. ... 

(e). This is a very improper style of address to a superior, ... and quite incorrect. It 
is not merely by issuing orders that work is properly done, but by careful training. ... 

(f£). This isidle rambling. ... This is quite unintelligible...[ and regarding the:concluding 
paragraph ]—These assertions exhibit great effrontery— This is an uncivil mode of expres- 
sion to say the least?. 

Whilst Du Vernet withdrew the offending letter he repeated that he still felt 
"aggrieved in many matters”. Waugh was not satisfied ; 

The witadrawal of your letter should be bonefide cancelment of allit asserted, and...your 
expression of regret should be a candid apology. You have evinced towards me great dis- 
respect and hostility by the offensive style of your correspondence—by disputing my autho- 
ity—by setting up your opinion against mine in dictatorial terms—by meddling with questions 
that do not concern you—by accusing me of cruelty and injustice—and by asserting that one 
of my acts is injurious to the interests of the State. ... 

If I do not receive & plain statement [ of withdrawal ]...by return of post, allowing...& 
reasonable time for reflection and for accidental delays in transit, I shall...report your conduct 
for the...orders of the Governor General in Council®. 

Du Vernet remained defiant and asked that all the correspondence should be 
laid before Government which was accordingly done, Waugh commenting that 
Major Du Vernet perpetually wrangled with my predecessor, and that the cessation of this 
habit since he came under my orders is attributable to my conciliatory line of conduct and the 
forbearance I have manifested on occasions when my patience has been severely tried. ... It 
is not always practicable to study personal convenience’. 

Government fully supported him and asked him to convey to Du Vernet their 
severe displeasure and warn him that any repetition of such conduct would 
entail his removal from the Survey’. 

Being dissatisfied by Du Vernet’s small output Waugh called for copies of his 
observed angles, and sent them to be examined by Renny, Strange, and Logan who 
confirmed his impression that they were not up to standard, though his theodolite 
was one of the best"5. Renny found Du Vernet’s Assam observations ‘“‘not as 
accordant as may be reasonably expected...and...quite unfit to be admitted into the 
Trigonometrical Survey of India”’. Strange was even more emphatic, and in com- 
municating these verdicts to Du Vernet Waugh commented that his observations on 
the North-West Himalaya series had been ''gradually deteriorating...[ presumably 
from increasing infirmities of vision and physical power”! [30]. 


1 DDn. 606 ( 153 ), Du Vernet to SG., 10-2-53. *ib., notes by 8G., 10-38-53. *DDn. 602 ( 151), 
from Du Vernet 17-3—53 ; ib., 591 (294, 297), from SG., 10-3 & 7-4-53. * DDn. 547 (25), to Mil. 
Dept., 17-5-53. 5 DDn. 546 ( 225 ), from Mil. Dept., 10-6-53. ° Waugh's 24” No. 2, tested by Logan 1847, 
used by Renny, 1850-1 & Du Vernet, 1852-3 [153 ]. 7DDn. 569 (167-8 ), Renny. Tellyour to SG. 
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Another bitter exchange of letters passed between the two till Waugh ordered 
that “all further correspondence on the subject may cease", and at Du Vernet’s 
request passed the papers to Government with a recommendation for his removal ; 

Notwithstanding his intractibility and the unsatisfactory character of his recent work, 
I do conscientiously believe that Major Du Vernet has all along zealously and honourably done 
his very best. ... I proposed to recommend him...for the charge of the Hyderabad topographi- 
cal survey [ 384, 393 ). ... The bare suggestion...excited his animosity, and being thoroughly 
convinced...not only of his fitness, but of his superiority to all others, he declined to leave 
the Trigonometrical Survey. ... This delusion, so apparent to other members of my Depart- 
ment, has been fostered by his unsociable segregation from...his brother officers. ... 

Major Du Vernet was originally à coarse observer. With great pains I worked him up to 
a moderate sense of refinement, after attaining which...he has gradually deteriorated from bad 
to worse. ... I saved Government from loss by removing him...to geographical work. ... He is 
now so unfit—so inclined to be troublesome—and so wrong-headed—that it is not desirable 
that he should be employed in any branch of the Survey Department any longer!. 

Government agreed ‘‘that Major Du Vernet is not fit for the Department and... 
ought to be relieved", but “having regard to his long standing...in the service” 
he would be permitted to tender his resignation?. This was accepted and in March 
1854 he left for Rangoon to take up a post in the telegraph department [ 141 ]. 


SAXTON 


Saxton was more than once the target of rebuke by the Surveyor General, 
whether on account of unsatisfactory professional work—or for breaking off his 
field work with undue haste [ 367-8 ]—or pushing his personal affairs, salary, or 
departmental status. It was on this last account that Waugh returned a letter 
that Saxton had written but one week after his wife's death ; 

The last paragraph exhibits want of subordination and respect for the Surveyor General's 
legitimate authority. ... It is the undoubted duty of the head of the Department...to dispense 
praise and blame where each are due—to express satisfaction and dissatisfaction according as 
they may be merited—and to state his opinions fearlessly without favour or partiality. 

If, therefore, the Surveyor General is not to express his sentiments when he happens to 
differ...from his officers, what would be the value of his opinion when he approves ? ... If his 
subordinates are to rebuke the Surveyor General for differing with them, and to warn him 
that their zeal will evaporate when they are found the slightest fault with, there is an end of 
all discipline. ... Unless the last paragraph...is withdrawn and apologised for, and the rest 
submitted in modified form, the case must go on up to higher authority for orders?. 

Saxton promptly withdrew the offending letter and apologised, and Waugh 
wrote later to Thuillier that he would gladly have 
recommended the transfer of Saxton's party to Bengal and Bengal rates, but he made a mess 
of it [399 ]. He wrote in a most dictatorial impertinent manner, reaching me when I was 
very ill. I can stand of good deal of bullying and impertinence in silence, but I cannot do 
what I am urged to do in a very unpleasant way. ... It is more dignified to look down on, and 
pass unnoticed, everything uncivil and disagreeable. ... I wish I had your temper and disposi- 
tion. I would give you no end of money if you would transfer it to me. Yet I hardly 
think even you—teres atque rotundus—would stand all I have endured...in patience‘, 


REVENUE SURVEYS: BENGAL 


When Wroughton assumed charge of the Revenue Surveys of Bengal he found 
only four surveys in progress, three in Bib&r and one in Midnapore, Walter Sherwill 
being the only military officer. The Department was reinforced by the return of 
Ralph Smyth in 1847, in which year also Henry Thuillier returned and took over 
duty as Deputy Surveyor General and Superintendent of Revenue Surveys in relief 
of Wroughton who had long been in bad health. 
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29-8-55. ‘sa. fd. corr. ; SG. to DSG., 26-9-56. 


390 MiLITARY SURVEYORS 


In 1846, after the lst Sikh War, revenue surveys were called for in many parts of 
the North-Western Provinces and the Punjab, and a number of military officers 
were brought in. Henry Stephen had been trained under Henry Lawrence to 
regard speed as more important than precision, and his work in the cis-Sutlej area 
between 1846 and 1851 had to be largely revised [ 1v, 226-7]. His party was then 
taken over by Robert Shortrede who had many years service on the Great 
Trigonometrical Survey and some experience of revenue survey in Bombay [1v, 236 ]. 

Thuillier was further critical of Thomas Blagrave who held charge of the trans- 
Sutlej survey for several seasons : he was 
painstaking and conscientious...[ but ] wanting in method and system. ... His work shows 
evidence of his not being & good man of business. ... The real fault consisted in demanding 
and encouraging an excessive amount of work. This...detained...[ him ] at Lahore for several 
months until the whole of the records could be put into proper order! [ 273 ]. 

An extremely capable surveyor was found in Donald Vanrenen who had worked 
in Sind, and was then posted under Stephen, and from 1847 held charge successively 
in Ajmer, Rohilkhand, and the Central Provinces. He rose to become D.S.G. 
and Superintendent. Other successful surveyors were Gastrell, Hunter Thompson, 
Anderson, and John Macdonald, who all joined in the Punjab and held responsible 
chargesfor many years. Henry Johnstone who joined in 1853 won a great reputa- 
tion on the North-West Frontier. 

Of others who were still junior officers by 1861 were Adrian Vanrenen cousin to 
Donald, Oakes, Donald Macdonald, and Sconce, the last-named becoming D.S.G. 
in 1879. Many lost their lives from the climate or other causes. Burgess and 
Turnbull were killed by mutineers in 1857. Willoughby was wounded at the siege 
of Balaghaét near Saugor and compelled to take furlough to England where he 
died two years later. Hutchinson and St. George both died in the hills during 
recess, whilst James Sherwill, younger brother to Walter, died at sea on the voyage 
to England on sick leave. Some left the survey early to follow successful careers 
in the Army or the Punjab Commission. 


The importance of maintaining a number of young officers under training had 
been fully established during the survey of the North-Western districts [ Iv, 362-3 ) 
and the Board of Revenue at Calcutta pointed out that, ‘‘as military officers are.. 
liable to be withdrawn from civil employ, ... it might...be advisable to attach a 
second military officer...to each officer in charge, who would thus.. -become qualified 
to assume the control whenever occasion arose"?. 


The failure to maintain such provision resulted in disaster when Sherwill took 
furlough in 1848 [241. 254-5 ]. Thuillier made this a strong point when he pressed 
three years later for the appointment of “two young officers as assistants", but such 
appointments were never made as a matter of course and Thuillier pointed out again 
in 1859 that “unless this is done the efficiency of the Department cannot be 
maintained”? [365]. The establishments of the Punjab parties, however, made 
due provision for assistants, and Thuillier protested that, 
at the time of Capt. Dennys’ appointment [ 266 ], there were at least half-a-dozen Assistant 
Surveyors available in the Department fit for charge. ... The appointment of an outside officer 
has a most injurious tendency on the working of & large department, ... and is likely to deter 
officers of real merit and high qualifications from entering itt. 

Officer appointments rested with local governments who did occasionally consult 
the Superintendent. Thuillier writes shortly after he had taken office ; 

The Lieutenant Governor...wrote to me regarding the Ajmere survey, and I mentioned 
the name of Lieut. Vanrenen, who has been employed in Sind, and latterly under Captain 
Stephen. ... Though personally quite unknown to me, I thought he was the only man of ex- 
perience now out of employ, and I hear he is & very energetic fellow indeed. I have this day 
had a reply from Mr. Thomason saying that he had appointed Vanrenen, and...felt quite sure 
he would do justioe to the work. ... 
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Captain Smyth has taken charge of this 24-Purgunnsh survey. It is one of considerable 
difficulty and importance. ... The late incumbent [ Wilson ]...let everything go wrong [ 247, 304 ]. 
Smyth is a man of the most indefatigable powers. He gained much credit in Cuttack [ rv, 187 ], 
and I am sure will give great satisfaction. His...talent as a draftsman is first rate!. 

Though the duties of revenue survey did not demand knowledge of mathematics 
and such scientific talents as did the geodetic work of the G.T.s., yet they called 
for high ability in the control of traverse, mapping, and general organization, and 
most of all in management of men. In urging the importance of Murree as recess 
station Johnstone noted that the Lieutenant-Governor? made it his summer 
quarters and “‘likes a good superior class of men like Survey Officers about him’’, 

Thuillier protested strongly against the regulation which forbade officers spend- 
ing more than five years in staff employ ; 

The various qualifications which I have...recorded...have only been derived by incessant 
labour, study, and practical experience, in every description of country...in this wide presi- 
dency, on the part of...as fine and reliable a body of officers as ever served the Government. ... 
The execution of surveys over difficult ground and through inhospitable tracts...in a climate 
like India cannot be performed at the same expense, or with the same accuracy, by raw hands. ... 

To deprive the Department, therefore, of the services of a single member whose ability, 
energy, and experience is proved would lead to the most embarassing consequences. 

Major W. S. Sherwill...since 1853 has been deputed to convert the chaos of fiscal confusion 
in the territorial boundaries of Behar and Bengal into some definite order [ 256-7 ]. ... He has 
been appointed, in addition, Professor of Surveying to the Civil Engineering College at the 
Presidency. ... He is, therefore, now fully and laboriously employed. ... I consider Major 
Sherwill...an ornament to this Department. 

Captain D. C. Vanrenen, ... prior to joining this Department, had some experience in sur- 
veying and levelling for canals in Sindh [ 192-3 ]. 

Captain George Hunter Thompson is an officer of great merit, ... and energetic in the high- 
est degree. ... He has been in a good school in the Punjab, and always turns his means to 
the best account. Working hard himself and shewing a good example, he exacts much from his 
subordinates, ...somewhat severe in temper ... but...a very valuable member of the Department. 

Captain James E. Gastrell is a first-rate surveyor...having been brought up as a Civil 
Engineer, and taking a high place at Addiscombe at a period when the Engineers and Artillery 
were overstocked. ... His...delicate management of a large staff of assistants has been most 
successful. No officer deserves more credit for good and reliable work. 

Lieut. F. C. Anderson is a...surveyor with whom it is a great pleasure to act. After a long 
apprenticeship as Assistant Surveyor in the Baree Doab, he succeeded to...chargein Novr. 1857, 
since when he has...completed the last doab in the Punjab proper in a masterly manner. 

Lieut. J. Macdonald, appointed to charge of the Sindh Survey on the 24th December 1855, 
is a very active and hard-working surveyor. ... As an Assistant in the Punjab...was inclined to 
too great haste. ... Is now more alive to the necessity of care in his work. ... In temper and 
judgement this officer has also greatly improved since he has held independent charge. 

Captain H.C. Johnstone is another excellent officer brought up in the Punjab school, 
and his conduct of...operations west of Indus, is deserving of the highest commendation. ... 
Deputed to take up the topographical survey of the Derajat, which he has now carried out...in 
an admirable and fearless manner, evincing very high qualities both military and administra- 
tive, for which he has obtained the marked approbation of the Punjab Government. The style 
of this surveyor’s work is everything I could wish ; his maps are executed with great clearness 
and beauty, and the detail...full and complete [ 219 ]. 

Lieut. Edward Willoughby...served as Assistant Surveyor in the Saugor District. ... He is 
a capital draftsman and...is particularly neat and careful in all he undertakes. ... He succeeded 
to the independent charge of a party whilst in the Fort of Saugor in 1857, just after receiving 
a very severe wound when volunteering...against the fort of Balaghat the gate of which he 
blew up. Debris of the masonry falling on him caused a compound fracture of the leg from 
which he has not yet recovered having been obliged to take furlough to Europe in April 1858. 

Lieut. Adrian Vanrenen, specially educated as a Surveyor, in which capacity he was licensed 
at the Cape, and with some experience in the Department of Public Works brought peculiar 
qualifications with him to the Department. ... One of the most energetic and useful officers 
in the Department, and his conciliatory disposition endears him to all his subordinates. 
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Lieut. John Hayes Grant is an intelligent officer with plenty of ability, but wanting in 
method, system, and fixity of purpose. ... Entrusted with the officiating charge of a party in 
Negpur and since that period has shewn decided improvement. 

Captain James Lind Sherwill...is like his brother an accomplished draftsman and in energy 
and determination second to none. ... Whilst employed in the Derajat...under Captain John- 
stone he...appeared peculiarly well qualified for frontier work. ... He took charge of the Dinaje- 
poor party...and the happiest results have shewn themselves from the firm and good manage- 
ment he has exercised over a party partially disorganized. i 

Capt. W.S. Row as en assistant Surveyor...was confined to office duties owing to the 
infirm state of his health. ... Placed in officiating charge, ... but...his management was not 
successful, and he left the work and the establishment in a disorganized state. ... Deficient in 
administrative capacity, and unequal to the active duties of such a laborious profession!. 


BOMBAY 


Bombay revenue surveys were divided into three divisions, each under a civil 
or military Superintendent of Revenue Survey and Settlement. The surveyors, 
mostly officers of infantry, were granted magisterial powers as Assistant Collectors 
to enable them to settle boundary and other disputes. Each Superintendent had 
several military assistants and civil assistants or sub-assistants. In most areas the 
assistants were charged with both survey and assessment of revenue. 

In 1844, Wingate was Superintendent of Survey and Settlement in the South 
Maratha Country with headquarters at Dharwar. Promoted Revenue Commissioner 
in 1851, he was succeeded by William Anderson. 

At Poona, Nash held charge of the Deccan division till 1846, and was followed 
first by Goldsmid, and in 1850 by James Francis who carried the survey into Thana. 
When Francis took furlough pending retirement in 1876 he held office as Survey 
and Settlement Commissioner, Poona and Nasik. 

At Ahmadnagar David Davidson [ 1v, 429 ] held charge of the Nasik division till 
he handed over to George Anderson in 1848. 

Other surveyors who succeeded as Superintendents in due course were Prescott, 
Laughton, Taverner, and Malcolm Haig. 


SURVEY ALLOWANOES 


Though officers of the Great Trigonometrical Survey drew full salary right 
through the year [ IV, 352 ; v, 381 ], Revenue Surveyors were liable to reduction to 
Rs. 250 p.m. during the three months of recess but, as it was impossible to define 
this period for all surveyors it was decided at the 1833 conference that Revenue 
Surveyors should draw a flat rate of Rs. 526 p.m. throughout the year [365]. 
In addition they were allowed a contract allowance of either Rs. 100 or Rs. 200? 
throughout the year from which they were to meet all contingent charges (Iv, 
364, 392 ] Assistants, 2nd class, G.T.$., and Assistant Revenue Surveyors drew 
Rs. 250 p.m. All these salaries were additional to military allowance of rank. 

Officiating and absentee allowances provided that the absent surveyor should 
draw half salary, whilst his relief drew the forfeited half [ rv, 365 ] in addition to 
half his permanent salary, or Rs. 388 in all. When Thuillier was acting as D.S.G. 
in 1847, he drew less staff pay than his juniors in charge of field parties. 

Officers of the Madras and Bombay establishments were on altogether different 
scales except when appointed to the @.T. Survey. Saxton drew only Rs. 350 p.m., 
for charge of the Orissa topographical party, this sum being made up of Rs. 180 
staff salary and Rs. 170 charge allowance [ m, 350-1]. On his pointing out the 
difficulty of maintaining himself in such difficult country, and on the strong 
recommendation of the Surveyor General he was allowed an extra Rs. 100 p.m.? 
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as personal allowance [385]. When he took furlough he was allowed one half the 
staff salary and personal allowance, making Rs. 140, whilst the whole of the 
charge allowance was drawn by Depree who officiated for him!. In 1859, on the 
Surveyor General's strong recommendation both Saxton and Depree were brought 
on to the Bengal establishment and allowed staff salary @ Rs. 618 p.m., Saxton’s 
personal allowance being discontinued?. 

Allowances for the military topographical assistants on the Kashmir survey 
were fixed at staff salary of Rs. 100 a month with Rs. 60 p.m. travelling allowance. 
When posted permanently to the aG.T.s., in February 1858 staff salary was raised 
to Rs. 250 p.m., being that of a 2nd Assistant G.T.93. 

It may be noted that in 1863 Fitzroy in charge of the Pegu survey paid income 
tax Rs. 16-8 on survey salary of Rs. 550 p.m. 

Though officers of certain parties drew a special “hill marching allowance" [ 375 ] 
no regular travelling allowances were authorized as for other departments, military 
and survey allowances having been originally caleulated to cover all camping and 
travelling expenses [ 376 ]. '' The Survey alone " writes the Surveyor General 
“remains nearly in its primeval state as regards salaries "* [ 383, 408 ]. It was not 
until Thuillier had followed up Waugh's vigorous letters of 1860, and after an 
exhaustive examination by Colonel Dickens, that the whole scale of pay of the 


Department was revised on more generous terms? [ 376 ]. 
Survey allowances for the Bombay Revenue Surveyors were laid down in 1842 


[ Iv, 367 ]. 


consolidated travelling allowance of Rs. 300 a month?. 
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As Superintendent at Ahmadnagar in 1850, Anderson drew a further 


Name Corps Employment Remarks 
Svy. 
GREAT TRIGONOMETRICAL SURVEY 
BASEVI Ben. Engrs. 17-1-56 Gt. Todus, 1050700; Kashmir, 1857 ; East d., Changchenmo, 1-7-71. 
BRANFILL Ben. Cav. 4-10-58 Levelling, 1868-02. ret., 10-11-84. 
BROWNLOW Ben. Engrs. 4-2-56 Kashmir, 1856-7. kd. Lucknow, 18-3-58. 
DU VERNET Mad. Eur. 18-3-40 N. Conng. 1841-4; Karara, 1844-5; Gur- to Tel. Dept., Burma, 
w&ol, 1815-7 ; NW. Himilaya, 1847-52 ; March 1854. 
Assam, 1853-4. 
GARYORTH Ben. Engrs. 13-10-43 Chendwar, 10-844; in ch. Gora, 1844-7 reed., 1-0-47. 
Hale * Bo. Engrs. 29-8-50 , 1859-84 8.7.8. 1884-9. Tet. age 55, 12-10-89. 
HERSOHELL Ben. Engrs, 3-11-59 Ge us, 1859—60 ; Sutlej, 1860-1. Tet., $6. 
HEOL [ IV, 447] Mad. Inf. 31-145 from Mad. topo. ; East Coast, 1845-51. leave als "Den ied Bum left 
n e 
MowrGoMBRIE Ben. Engrs. — 20-8-52 1852-3 ; Chach & Karachi, 1863-5; resd., March isre. 
NASMYTH Bo. Engre. 14-11-51 Bo. trgn., 1-70. after many spells sick leave, 
resd., 20-0-71. 
OLIVER Ben. Engrs. 20-7-59 ate ese oe q. Mussoorie, 14-10-59. 
RaNNY-TAILYOUB Ben. Engrs. 23-7-32 Maluncha, 1844-5; furl. 1845-7; Gt. read. +» 1-1- 
[ IV, 462 Longl.. 1847-9; Astr. Asst., 1849-54. 
Bivens Í IV, ] Bo. Engrs. 10-642 Bo. trgn., 1842-53. furl., March 1853. 
SHORTREDR } . Inf. 23-9-39 Bo. trgn., 1830—40 ; Karara, 1841—45. to mil, duty, 0-3-15. 
Iv, 
bns iu Mad. Cav. 24-247 Gt. Longl, 1843-53; Chach & Karachi mil. duty, 9-8—60. 
bases 1853-5 ; East Coast, 1855—60. 
TENNANT Ben, Engrs. 24-10-61 Gt. Longl., 1851-53 ; Gt. Indus, 1853-6; offg. Astr. Madras, 1859-60; 
216-59 Gi Ion rune E eM’ BINE MET 
Vui as 7 „~. Ut. ipu, 571887296. 
Bo. , Engrs. 1-12-53. Peal ogi-Tilp,--1853-6; Gt... SQ@.--& 8 1878-84. 
N EAE ee ae ars, TOT. TS, 1878-26 
WALEBR, MEI us Ben. Engrs. 13-09-44 Chendwar, 1844-5 ; ch. ‘Maluncha, 1845-7. d., nr. Dar; ie 23-447. 
WAUGH Ben. Engrs. 2-7-32 SG. & sTs., 10-12-43 to 12-3-81. "ret, 12- 
[ IV, 472-4] 
TOPOGRAPHICAL SURVEYS 
ALLGOOD = ey aoe Kashi dud 0; 1800-8, = duty, i r^ aeri 
GOB Ben. Engrs. 5-12-62 1862-4. on y, E 
Mad. Art. 1-8-56 Bew 1856-7 ; 1858-9. mil. duty, 1859. 
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Appd. ry 
Name Corps s Employment Remarks 
vy. 
BODDAM Bo. Engrs. April 1850 Gujarat, 1850-3. mil. duty, 1353. 
BROWN Mad. Cav. 14-3-43  Hdbd. Svy., 1848-50. mil. duty, Dec. 1850. 
DEPREE Ben. Art. 20-10-54 Orissa, 1951-00 ; Chota Nágpur, 1360-8. SG. 1834 to death, 18-2-87. 
EDGECONE Mad. Engis. Dec. 1854  Pegu, 1354-9 ; 1865- mll. duty, 1887. 
FITZROY Ben. Art. 26-09-56 Pegu, 1850-65. mil, duty, 1385. 
HALPIN Mad. (uf. 18-10-42 Ganjam, 1844-S. d. Ganjam, 30-11-48. 
JoHNSON, Chas. — Ben. Inf. 28-2-56 Kashmir, 1358. mil. duty, Sept. 1858. 
LUMSDEN Ben. Inf. 29-2-56 Kashmir, 1350. mll. duty, Sept. 1858. 
Mc Manon Mad. Inf. Oct. 1850 Pegu topo. 80, rev. Nov. 1856. Burmi Commn, 25-1-56 to 
-4-78. 
MELVILLE Ben. Inf. 8-4-57 Kashmir, 1857-63. d.. Mymensingh, 15-2-71. 
MORLAND Mad. Inf. 12-2-2939 Hdbd. avy. 1828-48. mil. duty, Jan. 1848. 
MURRAY Bev. [nf. 12-4-57 Kashmir, 485728; Punjab, 1858-60; CL, ret. after 1882. 
OUCHTERLONY Mad. Engrs. 28-3-41 Nilgiri Hills, 1844-52. PES mil. duty, Dec. 1852, 
ROBINSON Ben. Engrs. 19-7-50 Svys, 1847-50; Pindi & Jhelum. Dir. Telegraphs, 1865. 
1850-60 ; c1., 1800-3 ; offg. STS., 1863-5. 
SAXTON Mad. Inf. 24-4-1410  attd. GTS. 1349-50 ; Orissa topo. 1850-00 ; leave pending ret., 1873. 
Khónd Hills, from 1861. 
STEWART, R.C. Hw. 84th Ft. 12-0-51  Pegu, 1354-0. mil. duty, 1850. 
TREVOR Ben. Engrs. 22-1-54 Pegu, 1954-6. mil. duty, 1856. 
WILLIAMS Ben. Engrs. 4-1-53 Pegu, 1953-56. Prepl. Clv. Engr. Coll. Ft. 
Wm., Sept. 1356. 
REVENUE SURVEY : BENGAL 
ANDERSON, F. C. Iuf. 10-09-52 Punjab, 1852-0 ; to Oudh, 1859. 1-11-83, aged 50. 
BATTYE, G. M. Eur. 13-11-50 Punjab, 1850-2. Punjab Comn., Nov. 1852. 
BATTYE, H. D. Inf. 0-9-52 Punjab, 1852-5. Punjab Comn., Jan. 1856. 
BECBER, J. R. Engrs. 15-11-46 Punjab, 1846-7. 2 Punjab Comn., Oct. 1847. 
BLAGRAVE,J. W.B. Inf. 15-11-47 Punjab, IM ; Saugor, 1854-7. d. Saugor, 6-10-57. 
BLAGRAVE, T. C. Int. 10-2-17 Punjab, 1847-56 furl. 10—4-56. 
BURGESS Inf. 29-0—47 Ajmer, I Delhi, 2919-9; Rhlkd. 1840- kd. Jhansi, 8-6-57. 
H 853- 
CAMPBELL, E. F. AM. 60th 16-9-53 Punjab, 1853-7. mil. duty, 1857. 
DENNYS Inf. 20-10-54 Rajputéioa, 1851-5. mil, duty, 1355. 
ELLIOT, M. Inf. 1858 Punjab, 1352 ; Chota Nagpur, Dec. 1853. resd., 1-5-59. 
Pu — £0 COLE oe Ded 
ULLER rt. -11- 0 han -5 uca 5 ept., May 1 
GASTRELL Inf. 13-1-52 Punjab, 1852-3 : Bengal, LP., from 1853. ret., 1-4-7 £ gom. 
GRANT, J. H Art. 18-23-56 NWP. & CP., 1850-01. s. ao. 
GRIFFITHS C. J Int. 9-3-59 erajat, 1859-62. resd., 1362. 
HAMILTON Int. 15-12-51 - , 1891-9. zol, Dept., 1859. 
HUTCHINSON Art. 30-7-46 Punjab, 1846-3. Simla, 3-0-48. 
JAMES, H. C. Inf. 17-34-48 Bengal zt Praes Bihar, 1849-50. 4 104-51 
JOoHNSTONE, H. C. Eur. 27-5-53 Derajat, 1853-09 ; Dell, 1 301-3. leave ndre ret., 6-5-77. 
MAODONALD, D. Inf. 19-10-60 Bengal LP., 1306. mil. duty, aged 55, 10-12-90. 
MACDONALD, J. hrf "mE Punjab, 1852-6 to Sind, March 1856. leave pending ret., 6-5-77. 
ARES nf. -l ngal LP., 1858—60 ; eave pending ret., Jul E 
Row Inf. 21-8-65 Ben. LP., 18559; Chota Nagpur, ‘1860-6. mil. duty, 1 1866. 7. 1870 
ST. GEORGE Art. 8-10-60 Oudh, 1660- d. Landour, 14-10-61. 
SCONCE Art. 21-10-59 Bdlkd. ; D80. 1870 Tet., 24-01, aged 55. 
SHFRWILL, J. L. Inf. 26-90-56 Derajit, 1856-0 ; Bengal LP., 1859-03. d. at sea, 12-1-64. 
SHERWILL, W.S Inf. 25-7-38 BMG & Bengal LP. P. 1838-54 ; Bdy. ret., 31-12-61. 
mnr. : 
SHORTREDE Bo. Eur. 20-2-51 ars. 1839-45 99 99]; ; Punjab, 1851-6. mu duty, 17-10-56. 
SMYTH Inf. 20-11-37 furl., 145 Fi ngal LP., 1847-57. leave pending ret., 1-10-57. 
STEPHEN Inf. 25-11-37 NWP. Bihar, 1837-44; furl., 1344-6; furl., Feb. 1851. 
Pijn 10-10-46 to 1851. 
STEWART, W. J. Art. 20-10-60 Ben. LP. 1860-73. ret. after 1873. 
TAYLOR Art. 4-1-01 No. 2 Div, AP S d. at sea, 20-7-74, 
THOMPSON, G. H. Inf. 28-8—50 Punjab, 18 Chota Nagpur, 1858-86. mil. duty, 3-11-06. 
THOMPSON, P Act. 6-10-58 Punjab, TA Oudh, 1859-63. read. 31-12-43. 
TICKELL Inf. 90-2348 Bhà n Auty, 1849. 
TURNBULL Art. 11-10-55 Bunde! hand; dan. 1 nal, 8-8-57. 
^ 3- url 
_THUILUIER, H. L. ^ Atte. .3-1-87 V 
Mike D Qs 3510-48 papo aO Aimer, 1847.8; Bhikd,, Dac pending ret., 13-11-79, 
ANBENEN, D. C. rt. - un ; Ajmer, ret., 31- 
1848-64; CP., 1854-59; Oudh, 1860-46. 31-12-78. 
WILLOUGHBY Art. 11-9-54 oP., 1854-8 ; wounded 1867. furl., 1858 ; d. 1860. 
WROUGHTON Int. 19-10-21 NWP., 1821-42 ; furl., 1842-4; DSG., 1844-7. sick leave, 184759 ; Inv., 1849. 
REVENUE Survey: BOMBAY & BEHAR 
ANDERSON, G.S. A. Inf. 3-9-41 Blog. Notes. 
ANDERSON, W. C. Inf. 2-3—42 Biog. Notes. 
Bicas, Thos. Art. 16-12-43 EMO, 1842-51 ; mil. duty, 1851. +» 224-22; d., 16-2-1905, 
Ordnance Dept. 1858 ; ret. as Col., 14-90-65. E of Rev. Thos. R. 
of Whitbourne, foret. 
BOWLES, Alfred Eur. 3-3-52 to mil. duty before 1859. d., Ahmedabad, 39-93-56. 
Arthur Loraine 
Bore, Henry Inf. 6-042 Deccan, 1842-6. miL duty, 1847 ; DJAG., b. 7-8-08; d. Marselilee, 
[ Iv, 369] N. Div., ret. as Col. 11-0—80. M onor Win. Boyé 
BRITTEN, Thos: i Inf. 12-10-59 smc. ; Supt. Penalons, 26-10-65. 
leg 
BuRGESS, Boughey Inf. 2-9-45 Ahmadnagar, 1845-51. 
BURTON Inf. 15-11-44 Dot Notea. 
CAMPBELL, Alex. Inf. 1846 1846-7; appd. in India. b. Cossipore 1822 
Duncan d. Hdbd. Sind. 
CHAMPION, James Inf. 6-946 Deccan, 1849-8 ; mil. duty, for faulty work, b. 1823; 
yde d. 1805. 
COLBBROOKE Inf. 22-7-48 Blog. Notes. 
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Name Corps Employment Remarks 
CowPER Engrs. Blog. Notes. 
CUMMING Inf. Blog. Notes. 
DAVIDSON, David Inf. 5-12-3 Blog, Notes [ tv, 429 ]. 
Day [1V, 369] Inf. 30-8-4i Biog. Notes. 
Dops, Peter Inf. 2-11-52 Deccan, 1853-9 tUl asst. Inàin Commr. 1853; 
DPI. CP. 13-86-62. 
Ducat, Chas. Malet Inf. 15-12-80 MO. 1856-8; furl. on mc. 17-12-88. 
ELPHINSTONE Iuf. 1-7-52 Biog. Notes 
Evans, Wm. Eur. 14-12-41 Deccan, d 1841-8; furl, 10-2-18. ret. as Col, — b. 13-3-18 ; d. after 1388. 
Edwvn[(t1v, 369] 24-6 
FANNING, Fr Inf. 16-8-43 SMC., 1513553 ret. as Hon. Maj., 13-3-53. 
Francis [ IV, 369 ] Inf. 12-8-#2 Blog. Notes 
GLASFURD, C. Eur. 17-5-55 sMo., 1855-60 ; to Berar, 1860 ; not in 1870 list. 
Lamont lvobertson 
GRIFFITHS, Aug. Eur. 2-1-52 Deccan, 1852-3. 
Spottiswoode 
HAGGARD. Thos. Art. 91-10-48 — Amdngr, 1349 ; Nāəlk, 1849-51. b. 11-7-27; d. London, 
Trenchard 23-72-11 
Haro, M. R. Inf. 2-11-52 Blog. Note: 
Hopsox, Julian Inf. 21-5-55 Thana, 1855 till furl, 1801; ret. as M Gen. 1881 b. Deesa, 21-7-27 d. 29-5-97. 
amp. 
KEMBALL, Vero Art. 21-2-44 SMC., 1844-53 ; 1853 with regt. b. 10-8-25; d. Bombay, 
Seymour 18-10-50; son of V. 
Kemball, ‘Surg. 
LAMBERT, Walter Inf. 1846 Sind, 1640. 50. Sind 1858 ; Collr. Karüchi ret, b. 1824. 
Rathbone as MG 
LANDON, Samuel Inf. 7-1-39 Deccan to on iw, 369]; ret. as Col. 17-959. b. 1804; d. 1890. Son of 
Phillip L., proctor, of 
Cape Town. 
LAUGHTON Inf. 19-12-51 Blog. Notes. 
LESTER, John Inf. 1848 from Deccan, tr. to Slod, 15-9—49.—-Edn. 
F s Dept. Hdbd., Sind, 1859-60. 
LLOYD, John Hayes If. 6-1-00 Thana. [2 Ratnagiri, | 5-0-64; Supt. Estates, 
MACEENZIR, Geo. Eur. 80-12-59 Hdbd., Sind, 1859-00; Beràr, 1360-71, 5b.3-7-41(?) 
Mysore, 24-12-71 ' furl., 22-4-72 to 
24-10-73 ; n Ir 1-11-86. 
NASH Engrs. 8-11-36 Biog. Notes, [ IV, 459 l. 
NAYLOR, Chas. Edw. Inf. 3-3-52 Gujarat, 1852-3; : $$. Hdbd, Sind. 1853. d., 17-5-1913, aged 83. 
PHILLIPS, Alfred Inf. 13-6-55 Gujárat, 185 1855-7. furl., 13-10-57. ret. as Maj., b. Sydney, NSW. 30-3-32; d., 
Preis, Wm. Inf. 1846 Sind, 1846 ; Pak. Karachi, 1858 ret. aa Lt Col. 0; 
PRESOOTT Inf. 11-9-50 Blog. Notes. 
Rasy, Christopher Inf. 1844 $40.: HM Consul, Zanzibar, 10-3-58; ret.as b. 1820; d., 14-8-85. 
Palmer M Gen. 1867. ; 
Scorr, Edwin Inf. 1841 Deccan, 1841-9 ; Amdngr. 1640552; Deccan, living In 1889. 
NIU 1858 ; with Regt. 
3 
Scorr, Stanley Inf. 12-8-57  Khandeeh; to mil. duty 1858. 
Scorr, W. Engrs. 1845 Blog. Notes. 
SoADY, Joseph Engrs. 1850 t. Engr. on svy. Narra B., Sind; Conolly b., 30-3-30; d., Bath. 
Rogers nest. 107-142) EX. Engr. Canals 1858. Haz, son of Capt., 
. Soady, BN. 
STATHER, Wm. Inf. 10-10-30 Deccan, 1830-47, removed for faulty work, b. WI., 4-1-08 ; d., 27-9-93. 
Carilsle (tv, 369] 30-12-47. 
TAVERNER Inf. 30-10-53 Blog. Notes. 
WADDINGTON, Inf. 12-11-49  Gujt.& Amdngr. 1849-53 ; EMC., 1860; Eden. b., 204-27; d., Mentone, 
Thos. Dept., 1864; ret. as M Gen. 31-12-81. 311-1621; bro. of Wm. 
inf. ) 
WADDINGTON, Wm. Inf. 4-11-53 Poona & Tisan 1853-5; Supt. from 13-90-54; b. 1823; son of M Gen. Chas. 
Thana & Ratnagiri, 1965 till furL 18-469. adi n. 
WALLACE, Rayner Inf. 1-6-54 SMC., 1854—04; furl., 1860; Berár Svy. 1804 ull b. 1826; d. 1871. 
"Dep. Supt. 8.M.C. 1870. 
WHSTROPP, James Eur. 11-11-52 Deccan, P1852-8 till mil. duty China; ret. as b. 25-7-26 ; d., Nice 4—9-74, 
Edw. M Gen. son of Capt, A. F. 


WHITING 
WINGATE 


CREWE 
HussuY 
Prarr, R. Torrens 


PRIESTLEY 


BEARLE, Geo. 
Archimedes 

WyNOH. Henry 
8t.. Maur 


Ben. Engrs. 11-843 Blog. Notes 
Engrs. 23-1-37 Blog. Notes. Liv, 475 }. 
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Mad, Inf. 8-6-58 Blog. Notes. 
Mad. Inf. 3-11-54 Biog. Notes. 
HX. 84th Ft. 1858 Biog. Notes. 
zu 74th 22-2-58 Biog. Notes. 


Mad. Inf. 13-12-59  b.1827. Rev. Svy. 1350-62 ; furl. on mc. 
Canals, Be , 14-2-098 ; rel. as M Gen. 

Mad. Inf. 23-8-60 Rev. 8vy., 18 9; b. 29-12-1888, son of 
Lt. Coi. John Wynch, Mad. Art.; Capt. 
Henry Seymaur, changing name as here 
Aizen, Y. Timas, 18-8-89; ret. as Col. 
890. 


Westropp, BN. 


1864-5; 


CHAPTER XXV 


CIVIL ASSISTANTS : G.T.S. 


Appointments & Postings — Allowances — Work — Misconduct — Successful 
Careers — Nominal Roll. 


ATHEN Waugh took over charge there were twenty civilian assistants and sub- 
assistants of the uncovenanted staff who, as it were, formed the backbone of, 
the Great Trigonometrical Survey. Of these Logan and James held charge 

of field parties, Peyton was Deputy Computer, and with six others, Armstrong, 
Radhanath Sickdhar, Clarkson, Lane, Keelan and Terry, had served with Everest 
from 1832 [ rv, 371]. Five of these were still serving when Waugh retired in 1861. 

The authorised establishment provided for twenty-three sub-assistants; one 
Bombay and six Dengal parties with three sub-assistants each, and two extra for 
casualties. They were classified in 3rd, 2nd, and lst classes, the normal interval 
for promotion being three years. 

Besides these sub-assistants there were four selected posts—Chief Civil Assistant 
and 3 Principal Sub-Assistants [1v, 21, 374], these last in 1845 being held by 
Peyton, Armstrong and Lanet. On the resignation of Joseph Olliver in 1842 
the post of Chief Civil Assistant had been left in abeyance until revived in 1848 
by Peyton's promotion “as a just...reward for the successful completion of the 
Calcutta meridional series, as well as the zeal, ability, and high character uniformly 
displayed...during...long and arduous service"'?. 

There was continual wastage but Government hesitated to fill vacancies “owing 
to the difficulty...in providing for the subordinates...on completion of the surveys 
[1v, 376, 393]”. The Directors were, however, more far-sighted, and in 1846 
Waugh issued instructions for training the recruits they had authorised ; 

While the Great Arc was in progress a majority of the sub-assistants were employed under 
the personal superintendence of the Surveyor General in the field, ... but this advantage 
has ceased. ... I have drawn up forms for reporting the qualifications of all candidates for 
promotion. These...are by no means to be...secret reports, and I am persuaded that the know- 
ledge of his own character which a young man is likely to derive from the perusal of a 
document of this sort will tend greatly to his improvement. ... 

Encouragement should be given to sub-assistants of a studious turn who are desirous of 
pursuing the study of mathematics, ... which ought to be fostered as an indispensable qualifi- 
cation for the grade of Principal Sub-Assistant. ... 

The sub-assistants trained under my predeceasor in the field became conspicuous for their 
activity, energy, patient endurance of hardships and privations, dauntless perseverance under 
difficulties, cheerful obedience to their superiors, and scrupulous precision in making observa- 
tions, and fidelity in, and care in, recording them. They were all good computers, and much 
attached to the Department. ... Officers in charge...will consider it their duty to maintain 
the same high standard among the young men recently entrusted to their oare. The sub- 
assistants, ... being generally very young and...unformed in character, require to be treated 
‘with indulgent consideration, but any defect in their dispositions or morals should be pointed 
out to them in a kind manner, and they should be kept strictly at work’, 

He writes to similar effect to Du Vernet who was recruiting from Mussoorie ; 

If you are able to obtain two good candidates from Mr. Mackinnon [ rv, 166 n.5 ; v, 422, 436) 
it willbe necessary, in addition to their careful professional training, to exercise a supervision 
and control over their equipments and private expenditure for at least 18 months. ... In the 


:  1DDn. 652 (151), SG. to Mil. Dept., 27-844; Do., 19-56-45. — *DDn. 493 (183), SG. to Peyton, 
3-3-49 ; appt. from 12-5-48 ; Mil. Dept., 17-3-49. * DDn. 499 ( 134-6 ), 15-1-40. 
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case of mere schoolboys a parental supervision...is appropriate and desirable, because if young 
boys get into difficulties at starting, their...efficiency for life is endangered!. 

In 1847 he obtained authority to add one more assistant to the strength of 
each field party which, with the restoration of the post of Chief Civil Assistant, 
brought the full strength up to 30, and in 1850 authority was obtained for two 
extra assistants for Robinson's new topographical survey in the Punjab; “the 
numerical strength...of the Trigonometrical Survey having been framed on a scale 
barely adequate for the duties of the Department. ... There are at present no less 
than 3 vacancies...in my establishment "?, 

All recruits had first to pass a written examination in drawing and mathematics, 
the results of which were passed to the Surveyor General. On appointment as 3rd 
class sub-assistant each one had to sign an indenture under which he bound him- 
self to remain with the Department for a period of three years under penalty of 
forfeiture of one half of all the allowances he had received. He further engaged 
never at any time to resign during the field season [ Iv, 394 ]. 

In 1854 the terms and salaries of the senior selected posts were revised. Arm- 
strong and Lane became Civil Assistants, Great Trigonometrical Survey— Clarkson, 
Keelan, Mulheran, Nicolson, and Rossenrode, Civil 2nd Assistants, the inferiority 
implied by the term ‘‘sub-assistants” being thus avoided [ 406 ]. 

In 1855 six more sub-assistants were authorised on the ground that four of the 
civil staff were now holding executive charges, and that Hennessey had been with- 
drawn to headquarters to replace the Astronomical Assistant [343 ]. This brought 
the strength to 36 excluding the two that had been sanctioned for Robinson's 
topographical party’. Both Robinson's and Du Vernet’s party in the Himàlaya 
had been staffed from the trigonometrical surveys, and this continued for the 
Kashmir Survey also, so that many of the assistants recruited for the G.T.s., now 
became excellent topographical surveyors. 


Waugh comments on the keen competition for technical staff put up by Public 
Works, Railways, and other departments ; 

The Trigonometrical Survey is one of the few departments which trains up and educates 
its own members professionally. ... The candidates are admitted at an early age after passing 
& severe examination. For two years at least they merely learn practical business. ... 

Other departments are glad to take men from the Trigonometrical Survey, and many of 
those who have left us have risen to high positions and emoluments elsewhere. ... Last year 
the Trigonometrical Survey lost ten assistants from various causes. ... One of my most ex- 
perienced civil assistants was offered a Government salary of Ra. 650 per mensem, though 
his pay with us was only Rs. 320 ( Belletty ]. That this brilliant offer was declined...is a remark- 
able instance of disinterestedness, illustrative of the strong attachment felt by the members 
of the Trigonometrical Survey to the Department [ 405 ]. 

The salaries of the G.T. Survey were originally fixed at a time when less liberal notions 
prevailed, and the standard of education was lower. ... We have, therefore, a great deal to 
contend against. ... At this moment the Railway in Sind offers salaries of 300 to 500 per men- 
sem to assistante receiving only 140 to 170 rupees in the Trigonometrical Survey, and two 
have already signified their intention to resign [ Burt and Smith, 404 ]*. 

He pressed the situation on the notice of Government ; 

On account of the improvements which have of late years taken place in the emoluments, 
prospects, position, and standing of uncovenanted servants in every other branch of the service 
without corresponding advantages in the Survey Department, there is a natural tendency... 
among the members of the latter to better themselves elsewhere. ... 

From the excellent training and education obtainable in my Department, there is a com- 
petition to obtain members of the a.T. Survey. ... Young men who have not given satisfac- 
tion in my Department...have immediately obtained higher salaries elsewhere. ... 

Mr. James who...was...recommended for promotion—before that promotion could be sanc- 
tioned—was offered a Deputy Collectorship in Bundelkhand, being an immediate advance from 
Rs. 170 to Ra. 250 per mensem, besides better position and prospects. He immediately per- 
suaded his brother, Mr. Joseph James, ... to join him [ 211, 414, 431 J. 


1 DDn. 524 (31), SG. to Du Vernet, 12-647. — * DDn. 549 (19), SG. to FD., 4-9-50. — ? DDn. 547 
(352), SG to Mil. Dept., 10-7-55; aso. Comp. m. 9/8. — *DDn. 665 ( 63), SG. to DSG., 21-6-55. 
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There is an order of the Hon'ble Court of Directors against Departments competing against 
each other. ... No order..onn apparently prevail because & man retained against his will 
cannot be turned to any good account [ 1v, 341-2]. . 

The Sind Railway (not a Government body ) has advertised for surveyors, and offers... 
salaries of 300 and 500 rupees per mensem to men whose qualifications would not render them 
eligible at all for my Department. Within the last year my Department lost no less than 12 
assistants, ... more than 1 in 3 of my whole establishment. ... f 

I had the honour to recommend...the advancement of Mr. Belletty to the next grade. That 
assistant will be the only one left with Lieutenant Tennant on the resignation of Messrs Burt 
and Smith. ... The effect...will be to raise his salary in Sind to Rs. 220 per mensem, which I 
trust will be sufficient. J am told that the Railway offers higher inducernente...but I am not 
disposed to enter into a competition of this sort. 

In spite of this continual wastage and competition the Department drew a 
steady stream of suitable candidates from the European and Anglo-Indian boys 
of the Calcutta schools and the hill stations. Tbuillier had those from Calcutta 
examined by the Chief Computer and trained for some months in the Drawing 
Office. In 1861 he reported as Surveyor General that there was 
no Jack in Calcutta of well educated...youths possessing the desired qualifi cations. ... No diff- 
culty will be found in supplying them from this quarter. ... It would be well...to avoid enter- 
taining for the Department candidates who are deficient in...acquirements so essentially 
necessary to ensure a succession of good and able members of the profession. ... The Depart- 
mental test...must be maintained. 

In spite of examinations and other precautions there were the few who failed 
to make good. Waugh comments on a rough sketch of approximate triangles with 
computations and notes, providing 

& second instance of gross error in Mr. W. Dyer's work. He should without loss of time sub- 
mit his resignation in order to prevent the painful alternative of my recommending his removal 
from the Department on grounds of unfitness. ... The case is one which can admit of no 
explanation, because errors such as he has committed could arise only from incompetence. 
A similar instance was previously passed over, in the hope that he would take pains to 
qualify himself, but the result...has only served to prove his want of ability to perform some 
of the ordinary duties of a sub-assistant in the c.T. Survey*. 

Good assistants were highly prized, and Waugh writes to Montgomerie when 
he was starting the Kashmir survey with Johnson and Douglas ; 

I regard the civil establishment of this Department as pre-eminently entitled to gentle- 
manly consideration and respect from its connection with a great national scientific work, 
the attainments which the profession demands, and the confidential nature of ite duties. 

It has been my constant endeavour...to elevate the position of the Civil Assistants and to 
foster their self-respect. ... I have no doubt also that you will take every reas nable measure 
to ensure their comfort. as far as practicable in carrying on their arduous duties, and secure for 
them the respect of the native establishment and people of the country. ... 

Your senior assistant, Mr. Johnson, is & worthy, unassuming, and experienced member of 
the Department. .. Mr. Douglas, on the other hand, is young and inexperienced and will 
require careful training‘. 

And on Montgomerie’s return to Kashmir for the second season [ 221 J; 

Last year the Department was so shorthanded that I was obliged to detach you into the 
field with & smaller establishment of civil assistants than the usual complement. In fact, 
you had only one gentleman of any previous experience. 

I gladly embrace the opportunity which augmented means...afford to attach another sub- 
assistant, Mr. Beverley, to your party. This gentleman has served for upwards ofa yearin my 
headquarters office, where be has earned for himself an excellent character for intelligence, 
zeal, officia! aptitude, good conduct, and pleasing address. ... 

As to the position occupied by our civil establishment, ... they are entitled to the highest 
rank accorded to uncovenanted servants of Government, and on a full equality, therefore, with 
civil engineers and all members of highly educated professions. 

T could have added more new hands, but by doing so I should only tax your training power 
and thereby retard rather than accelerate progress. When your present strength is trained and 
skilful...it may be desirable to augment your establishment further*. 


1DDn. 547 (352), SG. to Mil. Dept., 10-7-55. * DDn. 687 (65), SG. to Robinson, 7-8-6). 
*DDn. 699 (205). BG. to Clarkson, 28-7-88. — *DDn. 592 (152), 11-1-55. — * DDn. 715 (125), 4-3-58. 
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On hearing that Johnson had had an accident, Waugh promptly ordered tiak 

George Shelverton should be sent up from the Jogi "fila series ; ; 

€ This wil subject Mr. Shelverton to B double field season, but his zeal for the service is 
undoubted...and I rely with confidence on his good spirit and readiness. ... Mr. Shelverton’s 
former experience in the North-West Himalaya series, and knowledge of the planetable, 
added to his general ability, rendered him the most suitable person for this emergency’. 
Fortunately Johnson’s trouble was soon ngiteg ( hernia ), and the Kashmir Survey 
was the gainer by Shelverton's posting. 

It was indeed with the utmost diffculty that the Surveyor General distributed 
a fair share of trained assistants to the several parties, as he thus explains to Strange 
who was pressing for more skilled assistants on the Coast Series ; 

When you were under Major Renny-Tsilyour on the Longitudinal Séries, ... I was able 
to give...the experienced...Messrs. Lane...[ and ] Rossenrode. Al the rest were raw untrained 
youths—Haycock, Pierce, Burt, McGill. ... From time to time others were added, ... untrained 
or only partially trained. ... Of these four there is not one now on the establishment. The 
Longitudinal Series...has not added a single trained assistant to the Department. ... 

The loss of trained observers during the last three years has been unusually great. ... I 
cannot admit that any urgent necessity exists for strengthening your party”. 

In his last report to Government before leaving India he reiterates that he 
had to contend against the greatest difficulties arising from the ever increasing demand for 
uncovenanted employees, which has...greatly embarrassed my management. Beginning...with 
the extension...in the Civil Service, it has increased with the accession of territory, ... the 
Punjab, Sind, Nagpore, Hyderabad, Ceded Districts, and Oudh, which opened out succes- 
sively & wide field for new employment. 

We...begin at the beginning, taking our candidates fresh from the best...schools, and train- 
ing them to the special duties of the Department. By this training...they not only acquire & 
special knowledge and skill in their profession, but...qualifications invaluable in other depart. 
ments in which higher salaries &re obtained with less exposure and exertion. ... 

There has never been any want of eligible candidates, although the standard of...entrance 
examination has been raised very high. Entering at so early an age, parents have been glad to 
put their sons in a profession where they will at once earn a livelyhood, receive good treatment, 
and become qualified by the training...for other better paid employment. ... 

That many have remained faithful to their first profession is not surprising. These have 
been the best men; giving satisfaction, they have acquired a love for the work, and...have 
adhered to the path...in which they are appreciated [ 381, 403, 409, 426, 437 ). ... 

I should now record the high state of efficiency and excellent conduct of the whole Depart- 
ment. The advanced state of education in India has enabled me to raise the tests of qualifica- 
tion on entrance. ... I have also introduced a rigorous system of qualification test for promo- 
tion in each grade. ... These measures have hed the happiest effects on the character and 
efficienoy of the Departments 


ALLOWANCES 


The scale of pay for sub-assistants of the Great Trigonometrical Survey had 
been sanctioned in 1821 on Lambton's recommendation Tm, 325, 379]; 


Principal Sub-Assistant sicca Ra. 400; or Company's Ra. 418 [ rv, 329 n.4 ]. 
. Senior selected ” ” 250 $5 » 259-12-3 

Jet grade after normal 3 years » » 170 is » 177-10-4 

2nd grade after norma] 3 years »  » 140 m » 146-5-7 

3rd grade, on appointment »  » 107 11J-1-0 


A post of Chief Civil Assistant on Rs. 600 had been added in 1832. 

The rates covered expenditureon tents, transport,and horses. Noextra trav- 
elling allowance could be drawn, even for journeys on transfer [Iv, 173, V, 346-7, 
375, 399]. For the North- West Himalaya series the Surveyor General obtained a 
special "mountain allowance" such as had been sanctioned for Hodgson and 
Herbert in 1817 [m, 3467; v, 35, 347 ]. The sub-assistants had to 
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equip themselves for an expedition of 7 or 8 months...and be at all times prepared for daily 
marching in & wide country, as well as ready to encamp on the summits of lofty hills far away 
from...villages. ... The estimate amounts to Rs. 108 per mensem, and ss the pay of a sub- 
assistant of the third class is only Rs. 107, ... it is clear that...the cost of travelling in the hills 
exceeds the salary, and in the higher grades it would absorb tha greater part of the pay. ...- - 

Sub. assistants on former occasions were allowed to charge the extra expense of transport 
in contingent bills, but I do not think that this plan is calculated to work well in an expedition 
of lengthened duration. ... I would, therefore, propose a Hill Allowance of Rs. 60 per men. 

‘sem, in lieu of all claims for transport of baggage, hardships, and difficulties. ... This...leaves 
a balance of Rs. 48 to be defrayed by individuals out of their own salaries, and...the balance 
rather exceeds the nominal cost of carriage in the plains, as a sub-assistant generally marches 
with 3 camels, the monthly expense of which varies from Rs. 21 to Rs. 36. 

H, however, the allowance be continued throughout the year it will tend to compensate the 
above defect, and provide also in part for the cost of equipment...suited to mountain service. ... 

The 15 men kept up...on the proposed mountain allowance vill be available for clearing 
jungle, ... cutting pathways, ... raising platforms, planting marks, and other duties. ... It will 
be mx duty to see that the allowance is discontinued when circumstances no longer require!. 

The allowance was sanctioned and the Surveyor General found that other parties 
pressed for similar concessions. He recommended it for Robinson’s party working 
along the Jammu border [ 210, 375 ], but not for the longitudinal series working 
through the Aravalli Hills of Ràjputàna. Strange learned that Lane had drawn 
such allowance in Sikkim but Waugh emphatically declined to extend it; 

The only case in which it is admissable is for parties employed in the Himalayas, who are 
. obliged constantly to maintain s large establishment of coolies. Even for that part of the 
country ] am doubful of the advantage of granting the allowance, in recommending which I 
was very much misled by Mr. Lane. It has been a fruitful source of difficulty, envy, and 
jealousy ever since, and J have determined not to extend the precedent, and most certainly 
not as far as the locality in which your party is engaged. ... The sub-assistants must...not 
expect...all the luxuries which are attainable only in level country. 

After further correspondence, and special consideration of Rossenrode’s work 
in "pioneering the way" across the desert to Sind, Government sanctioned 
e special additional allowance of Rs. 30 monthly to all the sub-assistant surveyors...with the 
Great Longitudinal series...for the time during which they may be prosecuting their duties 
in the desert waste of Rajputana and in Lower Sinde?. 

This allowance was later extended to the Bombay party for “Kutch and the 
adjoining tracts". It was later raised to ''Rs. 60, or the same amount as the Hill 
allowance and Assam allowance", on the representation that the origina] Rs. 30 
**has been found insufficient in practice’’>. 


In 1858 an important concession was made which permitted an assistant to draw 
two months advance of pay when transferred ‘‘for the convenience of the public 
service”, and that when directed to “join with the least practicable delay applica- 
tion will be made to Government for payment of travelling expenses ”™*, 

In 1854 the Surveyor General obtained sanction to the interpolation of an 
‘intermediate’ grade on Rs. 220 p.m., to bridge the gap between the classes on Rs. 
173 and Rs. 259-12-3. He further recommended reclassification of the senior 
posts to counter the drift to outside employment ; 2 

The scale...for the civil establishment...was instituted many years ago [ 403, 405 ]. ... 

The change of designation of the higher grades from the term Sub-Assistant...to the title of 
Civil Assistant will be esteemed a great boon, indicative of elevation in the socia! scale. ... This 
title also leads gradually to the highest title of Chief Civil Assistant. ... It will produce a good 
effect by...encouraging self-respect and a feeling of proper pride [ 403, 403]. ... 

Many of the senior assistants...have now served upwards of 22 years, and more than half 
that time without any increase. ... It might be arranged to improve their condition in this 
repect without materially augmenting the present expense. ... 

It was originally designed that each survey or series should have a commissioned officer 
ast its head, but practically the Department has always been under-officered, and...three or more 
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parties have generally been...under the charge of the senior members of the Civil establishment. 
In the year 1844 a charge allowance of Rs. 100 per mensem was sanctioned as a remuneration, ... 
which was considered a temporary command allowance [ 429 ]!. ... 

At the time, ... the Department, with the exception of tho Bombay branch, was concen- 
trated in the Lower Provinces, ... end when a charge fell vacant I had no difficulty in assign- 
ing it to the assistant whose claims were strongest. ... The surveys are now dispersed from 
Assam on the east to Peshawar on the west, and to Karachi and Cuttack on the south. ... 

I have always made it a principle...that in each quarter there should be at least one Civil 
Assistant at hand, a good observer, fit to take charge in case of accidents*.. Consequent on 
the dispersed state of operations...it will become embarrassing to arrange the charge of a 
series with due regard to seniority or other individual claims on the one hand, and without 
loss to Government on the other. A temporary vacancy...may occur on one side of India, 
while the senior Assistant having claim toacharge may be with a party on the other side. To 
transfer him for a temporary purpose may be a great inconvenience. ... His services may be 
specially required with the party to which he stands attached. 

During a long journey from one side of India to another, his services are lost for many 
months. ... The loss of the charge allowance may appear a hardship to the senior. ... To 
prevent ecnbarrasardent, ... the allowance of 100 rupees hitherto drawn by Civil Asustants in 
charge, is...abolished from 1st November 1854, and in lieu thereof the pay of the 7 senior Civil 
Assistants is augmented by fifty rupees per month. ... This increase of salary is to cover all 
claims whatever on account of charge allowance’. 


The classification and salaries of the Civil staff now became; 


Ch3ef Civil Assistant Rs. 600 Senior Sub-Assistanta Re. 215 
l Civil Assistent 400 lst class os 173 
2 Civil Assistants 350 2nd class ss : 140 
4 Civil 2nd Assistante 300 3rd class 5 107 


Civil Assistants are eligible to be regularly appointed by selection to the charge of a Survey. 
On being so appointed the Civil Assistant will receive a salary of Rs; 450, and after his first 
sesson’s approved good service, he will be entitled to the full salary of Rs. 600 per mensem with 
the title of Principal Civil Assistant‘. 

In 1860 the Surveyor. General recommended special allowances that would 
bring the pay of his senior civil officers more in line with tbat of his military sur- 
veyors, and of uncovenanted officers of other departments of similar standing ; 

In the yesr 1856 the new code for the Publio Works appeared in which a new principle was 
adopted in regard to the salaries of civil engineers. Formerly a civilian... received...an 
amount equal to the staff allowance only of military incumbents. By the new rules they 
were entitled to an amount equivalent to the combined military pay and staff allowances. 

. In this Department the inequality now existing...must...deter candidates from presenting 
themselves. ... I...recommend, in justice to my...civil assistants of the Survey Department 
that they should be admitted to equal privileges and prospects. ... 

I would recommend that the Civil Assistant Mr. Hennessey, who is on the same footing 
as the military officors, should now receive Rs. 250 per mensem in addition to his present salary, ` 
whereby his salary would be equivalent to that of a Lieutenant holding the same office, and... 
he should also have a prospect equivalent to the pay of a Captain with staff salary of a Ist 
Assistant after 5 years further service. 

For the Chief Civil Assistant I would recommend the pay of & Lieutenant. For the 3 Civil 
Assistants and extra Civil Assistant I would recommend Rs. 200 in addition, being equivalent 
to the pay of an Ensign, and to the 3 Senior Civil 2nd Assistants, including Mr. James, soting 
Chief Draftsman, I recommend an addition of Rs. 160. ... 

These recommendations are urged on the grounds of equalising the prospects of the Survey 
profession with that of the D.P. Works and other branches of the Government services. ... 

Besides, ... while high travelling allowances are passed to the members of the Civil Service 
and D.P. Works, the members of this Department, who are so much more under canvass, 
receive none. The rates ruling in other departmenta are 5, 4, and 3 rupees a day. To place 
my Department on a footing of simple equality the same rates will be necessary*. 

Government refused to make any increases that would involve increase of 
expenditure, and the Military Auditor General pointed out that the salaries had 
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been fixed in 1833, not in “ancient times” [ 376, 383, 399]. The Surveyor General 
retorted that the order of 1833 merely confirmed the old salaries which dated from 
Lambton's days and added the post of Chief Civil Assistant ; 

In fact, the salaries were virtually reduced 4j per cent by the substitution of sonat for 
sicca rupees [ 1: 274, n.3 ], and therefore, pro tanto, actually stand lower than in anoient times. 
In 1833, ... although that was a period of great retrenchment, it was admitted by His Excellenoy 
Lord William Bentinck that the salaries of Surveyors were already so low that no reduction 
could be made. They were, therefore, left as they had been first fixed. 

It was not until a little after 1833 that the competition began from which the Survey 
Department has continued ever since to suffer [ 403-4 ]. ... Seeing the reality of this competi- 
tion in the market for educated labour, the Civil Service and Departments...have all raised 
their terms, while the Survey alone remains nearly in its primeval state as regards salaries 
[399]. ... No less than 35 secessions have taken place of experienced hands, the result being 
retardation of progress and increase to the real cost of the work. ... The...Prineipal, Roorkee 
College, states clearly...that none of its students would take service in the Survey Department 
because the pay and prospects were...inadequate. ... 

I would...offer my respectful edvice that the arrangement...of extending the hill and equip- 
ment allowance to...the Department generally should be sanctioned...to prevent secessions!. 
By 1862 these recommendations had been sanctioned, but the equipment and hill 
allowances had not been extended to the whole Department?. 

In June 1862, the first twelve of the civil establishment stood thus ; 


C. R. Lane Chief Civil Assistant Rs. 600 H.R. Duhan Extra Civil Assistant, Personal 
Assistant to STS. Rs. 370 

J. W. Armstrong Civil Assistant 450 J. Da Costa Civil 2nd Assistant 302-12-3 

W. H. Scott Chief Draftman, Dohra Dün 450 G.H. W. Shelverton i 309-12-3 

R. Clarkson Civil Assistant 400 N. A. Belletty » 309-12-3 

J. O. Nicolson » 450 C.J. Carty a 339—12-3 

W. C. Rossenrode i, 373 W. H. Johnson ss 309-12 3 


There were also 30 sub-assistants drawing from Rs. 107 upwards [ 405 ]. 

In 1854, following the death of George Logan, Hennessey was advanced to “the 
senior division” as 2nd Assistant, and again in 1858 to lst Assistant. Two years 
later Henry Keelan also, who had been permanently appointed to charge of a party, 
was advanced to the full status of 1st Assistant to fill the vacancy caused by the 
retirement of Major Strange. Waugh thought the younger military officers were 
as yet too junior for promotion from 2nd olass, 
and it is found inconvenient to have several officers nearly of the same standing. ... I think 
it would be a good opportunity to afford some encouragement to the Civil Assistants...by 
transferring this vacancy to that branch. ... I have shewn the great discouragement the Civil 
Assistants have experienced on account of the inadequacy of their salaries, and the great 
expenses they are subjected to in constant travelling. At the same time several...hold charge 
of series, and perform all the duties entrusted to military lst Assistants in such commands. 

Mr. Henry Keelan, in particular, has held charge of a party for several years, during which he 
has distinguished himself by his ability, zeal, and judgement. Indeed, he has given me so 
much satisfaction as an observer and successful triangulator that he has been employed in the 
most important operations and highest olass of observations. He is now conducting the 
Rahoon meridional series, a charge precisely analagous to that held by military Ist Assistants. ... 

I...recommend Mr. Henry Keelan for promotion to the vacant situation of Ist Assistant, 
to which a salary of Rs. 618 per mensem is attached, and I would recommend Mr. William 
‘Charles Rossenrode, & most able and distinguished 2nd Assistant of 22 years standing, for 
promotion to the grade of Civil Assistant on a salary of Rs. 373 per mensem, which will be 
vacated by Mr. Keelan’s advancement. 

The measures will in no way increase the present cost of the a.T. Survey, while they will 
be most beneficial to the Department on account of the encouragement they will give to the 
meritorious and hard working civil establishment*. 

This advancement of specially selected civil assistants to equal departmental 
status with military commissioned officers had indeed a most wholesome effect on 
the civil staff. However humble the role of the junior sub-assistant, he now had 
some hope of rising beyond the subordinate grades. The opening up, however, of 
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such opportunities sometimes led to complaints, and there were from time to time 
occasions when an old and tried civilian resented a charge being given over hís 
head to a young and inexperienced military officer. The Surveyor General had 
to remain the sole judge. 


Work 


Whilst the officer in charge of a principal series was responsible for the lay-out of 
triangles and selection of stations—made all “final” or working observations—and 
took a leading part in computations—he allotted definite tasks to his three or four 
assistants. To the most experienced it was usual to entrust the approximate 
series in advance, which involved the selection of stations to form symmetrical 
triangles, and the observation of sufficient angles to give approximate positions. 
One or more assistants were deputed to clear the rays, build platforms and 
towers, and conduct minor or secondary triangles, either for ray-trace lay-out, or 
for the fixing of secondary points [ 98-113, 117-20 ]. It was the general practice 
to employ the last-joined assistant as recorder and observatory assistant, and the 
officer in charge was thus able to train him personally in the elementary duties 
of observation and recording, the various processes of taking out the angles and 
computing, and care and maintenance of instruments [ 116-7 ]. 


The Surveyor General writes to Hill on his taking over charge of the Coast 
Series with four assistants [ 22 ] ; 

The senior of these, Mr. Clarkson, bears a deservedly high character for...skill in his pro- 
fessional duties...and uniform success in all his undertakings. ... During the last year and 
a half he had the honour to conduct the Maluncha meridional series under peouliarly arduous 
ciroumstances, and acquitted himself...to my entire satisfaction [ 14]. Although suffering from 
illness himself, and with the greater portion of his establishment prostrated, ... he persevered 
with unflinching constancy until he carried the series beyond the region of pestilence and 
disease. ... In all cases of difficulty you will find him like an additional right hand [415-6]. ... 

Messrs. Kirwan and James [ w.R.N. ] have both served some years in the department, 
and have acquired & practical knowledge of several parts of their duty, so that you will find 
them immediately available for work. Mr. Lawrence has only lately joined, but...under able 
guidance and tuition promises to become an efficient servant of the State. ... You will pay the 
greatest attention to...these young men, with the view of their being fully trained up in every 
branoh of their profession, and instilled with good principles and habits. ... 

Keep your sub-assistants fully informed respecting all your movements and intentions. 
Without a clear knowledge and conception of your plans they cannot co-operate with you effec- 
tually, ..nor oan they...work zealously and judiciously in furtherance of the...work. It is 
more particularly your duty to keep your senior assistant apprised of your plans and inten- 
tions, so that in case you yourself fall sick, he may be able to carry on the work systematically 
without undoing or redoing any part. ... During the past season all your sub-assistants seem 
to have been kept in profound ignorance of your...intentions!, 


In approving Du Vernet’s proposal to leave his sub-assistants at Allahabad 
whilst the rest of the party moved to Dehra Dün, Waugh expressed sympathy for 
their request to be left in comfortable quarters during the rains [ 366, 368 ] ; 

Their prayer is a very reasonable one, and...they are entitled to much consideration after 
so many years of toil and privation, and more particularly after so successful a performance 
as that of last season, which oould not possibly have been brought to a satisfactory conclusion 
without extraordinary exertions, zealously and heartily rendered. ... 

Mr. Mulheran is more particularly deserving of consideration, as he has invariably been 
associated with success [ 416 ]. ... I am very glad that it is in my power to comply with their 
request without injury to the public service. ... I have that confidence in the eub-assistants 
of the G.T. Survey as a body that I am persuaded they would, when called upon, make every 
personal sacrifice for the honour and success of the Department, and willingly follow their 
officers through any dangers and difficulties. No class of men in India go through more 
hardships and privations, and none are more cheerful, ... obedient and loyal? [ 381 ; t-page ]. 
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Armstrong had been a first class surveyor in his younger days but lost energy 
as he grew older [415]. He could certainly write an amusing letter, such as the 
following to Logan from the Hurilaong series in March 1849 [ 13] ; 

I have but a short time ago returned from a...fatiguing minor survey which had kept me 
from camp and its little comforts from sunrise till near sunset. ... The Hurilaong series some- 
how is fated to labour under difficulties. ... Not only has Terry left me, but Mr. Belletty has 
thought proper to fall ill too, and is gone off to Benares for medical aid, whilst I am left alone 
unscathed by any complaint but that of being actually *three persons rolled into one", a 
corporation which it requires time to see whether my slim figure will be able to carry. 

I have lately often wished I had a baboo like yours to assist me, and I will try my best 
now to procure ono to do some of the drudgery of the office, and o little, even, of the observatory 
work. ... I am thinking how I shall manage to get through my azimuthal observations next 
month alone. ... If the worse comes to the worst I shall make bold to become acquainted with 
some of the Christian planters hereabouts, and get one of them to lend me a hand. ... 

About John Rossenrode corning out to me, I must cry “pardon” with the best grace I can, 
for I shall never be able to manage him if you have failed. There was in your treatment of 
him as much of kindness and conciliation as should have made even his incorrigibility good, 
but he seems quite impervious to such treatment. ... I should think Capt. Du Vernet's series 
would just do his business for him one way or the other [ 413 ]. 

I should think you will complete a good portion of the North Longitudinal series by the 
time you close work, and it is likely you will have Masuri for your quarters next rains. Crip- 
pled as I am, I would have much liked your coming here where we are to canton, for more 
reasons than the advantage of having your advice in...my computations. 

I have doubts whether Terry will go to the Hills for change of air. ... Thelong period ( 10 
months ) he proposes being &bsent...is to be on full pay for 3 months, and should his...health 
require a prolongation of leave he will get it on half pay. Now, Terry is such & spendthrift 
that half-pay will never do for him in...Masuri, and I should not wonder if he is driven to return 
to the series from Allahabad after his three months are out. ... 

I have three more hill stations and four tower stations to observe at before I close this 
season. ... The Soane is a great bother to me on account of its sands, and already the drifts 
when the wind blows are anything but adapted for long views. ... However, ... there are 
hopes of some good change in the weather between this and May next. 

Pray remember me to the johnny’s with you. I am sorry to hear of poor Hennessey 
having been ill. He is a good boy, and though he is either too lazy or too busy to writé to me, 
I have...much anxiety on his account}. 

It took Hennessey several months’ leave to recover his health, and he was ill 
again when on minor triangulation in the Punjab two years later [ 37 ] ; 

For now nearly three months...I have been suffering most cruelly from ill health, until at 
last my existence has become perfect misery, ... and this though I have denied myself every 
indulgence. ... The irregular and trying life I lead nullifies the effects of both care and medi- 
cines. ... I...beg to resign my situation in the Great Trigonometrical Survey of India. ... 

I have struggled on thus far, enduring misery that might be deemed fabulous, and...will 
I hope be able to conclude the survey of the Ravee at Lahore, beyond whioh the effort...would 
be both bootless to the public service, and deeply injurious to my health. ... 

Though the exposures to the...pestilential tracts of country, and inolemenoies of weather... 
have reduced me, st my early age, to...a confirmed valetudinarian existence, I cannot cease 
to remember with feelings of emotion the Department to which has been devoted an entire 
stage of my life, ... from my boyhood to my prime’. 

He recovered his health and stayed on happily in the Department ; with seden- 
tary employment at Dehra Dün and Mussoorie [ 343-4, 416-7 ]. 


Thorough training was of the utmost importance, and during the recess season 
of 1855 Strange, as Astronomical Assistant, was directed to initiate 
the young gentleman at headquarters recently admitted to the Department*...into the rough 
adjustment, use, and maintenanoe...of the vernier olass of theodolite, from 5 inches to 14 inohes 
in diameter. ... Tho olass...will meet...twice in a week, say Monday and Thursday mornings, 
weather permitting, or...in the afternoon...in the observatory [ 138, 343 ]*. ... 

Married men. were not welcomed as 3rd class sub-assistants, and the Surveyor 
General writes to Paschoud, whose married state had not been disolosed ; 
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My objection to married men entering the Trigonometrical Survey are founded solely on 
à consideration of the difficulties which persons so circumstanced experience in maintaining 
themselves...on the salary of the junior grade ; added to which it is also difficult for tham to 
devote their whole attention to...their duties. ... I could not conscientiously have recom- 
mended your appointment if I had been previously aware that you were a married man. 

Now, however, that you are a servant of Government, it would not be proper to allow 
any private circumstance to influence my opinion of your...discharge of your duties. ... If it is 
your wish to resign, ... make a formal application!. 

Paschoud resigned the following month but was re-admitted later in the year 
after further examination in mathematics; the Surveyor General consented ‘‘to 
overlook the past". Five years later Paschoud took his own life. 

We may here note the monthly budget put forward by an Assistant Revenue 
Surveyor who was pressing for promotion from a salary of Rs. 150 p.m. ; 

My family at present consists of my wife, self, and child 12 months old, and I expect an 
increase before two months expire. I have...inserted every item of monthly expenditure, and 
you may object to some of them, such as brandy and wine, and cigars. ... The labourer who 
earns a shilling a day spends his penny to raise his spirits after the toil of the day, and not 
possessing the means to drink beer or wine, I use spirits. ... I...dare not deny my wife the 
common necessaries of life when she did not want a few of the luxuries before she married. 


To my aged grandmother Rs.10 . Cook Rs. 5 Sweeper Rs. 4-8 
Subscription for my wife ,, 10-14 Ayah » 5 Chowkidar ,, 4 
Khitmutgar & Bearer » 6 Washerman , 6 Waterman ,, 4 
26-14 16 12-8 55-6 
Table expenses, including sago, eto., for child, tea, bread, and butter .. Rs. 30 
House Rent, at an average the whole year round  ... e py 90 
3 bottles of brandy ; 60 cigars, and occasionally a bottle of sherry ... wi ee 0B 
Amount of salary ,, 150 Total Rs. à 123-6 


When 30 rupees are mentioned as house rent the whole year round, travelling expenses 
whilst in the mufussil are included?, 


Protest against Sunday work was occasionally raised as a nuisance value, rather 
than with any genuine conviction [ 1v, 378, 395 ], and Waugh thus states the case 
for G.T.s. parties treating Sunday as a working day during the field season ; 

The practice dates from the origin of the Great Trigonometrical Survey. From the nature 
of the climate, ... the duration of the field season is...more or leas limited, and it is sometimes 
extremely dangerous to prolong the stay of a party in the field. For this reason it has always 
been an object not to lose a single day in the field lest the health of the party should suffer. 
There are many instances on record of serious consequences ensuing from the loss of a single 
day. Mr. Joseph Olliver...was detained a month at a station to complete a single set. ... 

The institution of the Sabbath was introduced as & day of rest for man and beast, but during 
the course of the field season there are many days when halts are compelled by reason of hazy 
weather and other circumstances. There is, therefore, usually no urgent want of rest. On 
the other hand there is no possibility of attending churoh on Sundays in the jungles, while 
the duties executed...need not in any way interfere with private devotion. 

The business of the Trigonometrical Survey in the field is not a matter of routine like 
ordinary land surveying, or..office work. ... Our work is dependent on climate and weather 
and oan only: be carried on successfully by availing oneself of favourable opportunities. ... 

The a.T. Survey is not a solitary instance of such works of necessity being performed by 
Christians. Ships are worked on Sundays, and observations are taken for the purposes of 
navigation, ...as well as ordinary domestic duties in every day life. ... No necessity can be 
greater...than that of withdrawing a party as speedily as possible from an unhealthy tract. 
The average field season is 7 months ; on the Coast Series it is less. But it is easy to oaloulate 
that if one day in seven were wasted in idleness, the party would be detained in the field nearly 
a month longer, to the prejudice of their health’. 

On the Madras revenue survey Priestley protested without avail against a 
Government order forbidding Sunday work. He feared 
that the annual outturn...would thereby be reduced about 150 square miles for the whole 
number of ameens, and that the rest on Sundays would only afford the latter an opportunity 
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of quitting their work, and going about to see their friends at a distance, the fatigue of 
which would unfit them for the next day's work!. era i e 


. MISCONDUCT 

Since the great majority of the civil assistants were recruited as schoolboys of 
14 to 16 years of age, it is not surprising that there were occasional instances of 
misbehaviour. A very small number turned out to be thoroughly unsatisfactory, 
either from idleness or persistent, Jack of discipline. These young men, as well as 
those unsuited to the work in a professional way, were generally recognized i in 
ihe course of the first year or two and discharged, or persuaded to resin. No 
officer who had but three or four assistants could tolerate continued idleness, 
misbehaviour, or ineptitude of one of them. Provision was made for such 
early weeding. . 

Young men from city life, especially life in Calcutta, were seldom suited to the 
hard life of a surveyor in the jungle, and Waugh writes from Calcutta ; 

Leave of &bsence is always injurious to the interests of the Department, and 1 &m...reluctant 
to grant it, but more particularly to visit Calcutta, which is the very last place I should ever 
wish & survey or to come to. A short residence here is utterly destructive of all the good 
habits of our Department, engenders luxurious taste and expensive habits, whereby & surv eyor 
is rendered thoroughly inefficient. The people here are & poor set compared with our manly 
and vigorous...sub-assistante, who are certain of corruption in such a place? [ 438 J. 

A taste for expensive living was sure to lead to trouble, to the borrowing of 
money and the burden of debt. The borrowing of money from the money-lending 
caste of khalasis was a particularly objectionable offence, to be severely punished 
[1v, 374). The brightest and most intelligent boy could never make a good worker 
in the wilds if he was always hankering for the fleshpots, or worried by debt; ‘‘those 
who do not practice...self-denial can never expect to rise to stations of confidence”, 

Lack of discipline was particularly undesirable in a small unit such as a triangu- 
lation party,. where strenuous work and constant fever under solitary conditions 
in the wilds would often lead to frayed tempers. Reginald Walker, but recently 
given charge of a party, reported George Terry, his senior assistant of 14 years 
service, for insolent behaviour, submitting ‘‘voluminous correspondence” that had 
passed between them. Waugh had much regard for Terry but could not overlook 
such misconduct; he writes to Walker ; i 

Mr. Terry...has taken offence at your treatment of him from the very beginning; ... after 
brooding for months over shghts..either fancied or real, his temper got the better of him. 
Mr. Terry bas served 14 years in this Department; ... his conduct has been invariably correct, 
his demeanour respectful, and his character strictly honourable. Although he has...for the 
most part been employed under my own orders, he has also served under Captain Renny and 
Mr. Logan, and we had only one opinion of him. . 

He has no valid reason to object to the style of your letters; ...even admitting all he 
advances, stil] it cannot justify...his disrespectful behaviour. ... I have therefore...removed 
him to the Gurwani Series, in which party he will be placed under a senior sub-assistant and... 
stand 2nd instead of lst. ... 

Although...Mr. Terry has no right to complain of the style of your letters, ... they appear 
to me...to be needlessly dictatorial in tone, and verging...upon the bounds of civility. ... I 
think so dictatorial & style is inappropriate as addressed to civilians, and more particularly 
to the sub-sssistants of this Department, who as a body are...remarkable for their correot 
behaviour and loyal disposition. ... The rule in this Department is that the simple expression 
of a wish on the part of a superior is considered tantamount to an order. ... 

Jdlenesa...could only have been temporary, and consequent on the very hard labours pre- 
viously undergone—s relaxing of a bow long stretched. Considering the quantity of work 
executed by your party last season, it is clear that all must have worked hardt. 

Waugh at the same time reproved Terry for “a very improper display of temper” 
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You say that Lieutenant Walker never behaved towards you in the same kind manner 
that you wero treated by Captain Renny or Mr. Logan, or myself, but was it reasonable...to 
expect the same...consideration from a perfect erates as from those with whom you have 
for years been intimately associated ? 

I knew you as a little boy of 14 years of age, and you have mown up to manhood under 
my eye. | You have accompanied me in many wanderings, and we have passed together through 
several eventful...scenes ; ... we have treated you more as a parent would a son. ... You can- 
not reasonably expect the same...indulgence from a perfect stranger; Lieutenant Walker 
knew you only as his head assistant. ... ` 

Let us hope that under Captain Du Vernet you will ahew that your former good conduct 
was not merely the result of serving under certain officers, ... more their merit than your own!. 
Two years later Terry got into trouble through twice assaulting villagers in the 
Gorakhpur District. This was reported by the N.w.P. Government and the Govern- 
ment of India ordered his dismissal". 


Amongst the very few individuals of quarrelsome, turbulent, disposition were 
John Rossenrode [ rv, 345 ]—son of that excellent surveyor, William, and brother of 
the equally valued assistant William Charles [ 416 ]—and Charles Olliver, son of 
Joseph. who had so long and distinguished a survey career [ rri, 491 J. 

Waugh describes John Rossenrode as an inveterate grumbler and serious trouble- 
maker, with an "intriguing and discontented spirit, ... the moving spirit of evil in 
my camp". He passed him over for promotion in 1850 and transferred him to the 
- Bombay party from which he resigned in 1852 [ 103, 193]. Thirteen years later 
Rossenrode begged without result for re- -employment ; 

J have passed from loving the ways of folly, sin. and death to that of virtue, light and 
life, and, thinking that...I may be enabled once more to fill a post in the Great Trigonomet- 
rical Survey...usefully, and so return to my old profession...to end my earthly labours. Iam 
a family man of wife and three children’. 


Charles Olliver was responsible for trouble in the Coast Series under Clarkson, 
and the Surveyor General noted that his manners had never been good ; 

During the cold season of 1848-49 he was...with Captain Du Vernet’s party in the Kohistan 
Jalandar, and...happened to fall into the hands of the insurgents by whom he was detained 
about a week [ 35, 474 J. ... Beyond the inconvenience and discomfort incidental, ... I am not 
aware that he suffered in any way, and for the loss of his baggage he received compensation. 
The whole adventure seems to have had the bad effect of turning his head, so that from this 
time he began to consider himself & hero of romance. ... 

During the ensuing season of 1850...Sir Henry Lawrence, K.C.8.*, President of the Board 
of Administration [ 272 n.3 ], happened to be passing that way, and called at the sub-assistant’s 
tent, ... making enquiries about his work. Mr. C. Olliver, far from appreciating the con- 
deecension of the Chief Authority in the Punjab and rendering the information sought for, 
was uncivil and disputed Sir Henry's right to interfere. 

I need hardly add how deeply mortified I felt on learning that a member of the Depart- 
ment under my control...had been guilty of gross disrespect towards a personage of Sir Henry 
Lawrence's high position. ... Mr. C. Olliver being at that time at my headquarters, I sent for 
him and recommended him to make a written apology. This be positively declined to do. 

Tho official complaint made to Du Vernet from Lahore stated that 
the President of the Board observed that Mr. Olliver...had...permitted to be cut almost 
the whole of & peepul tree close to his tent. ... When reproved for so offending the prejudices 
of the people, Mr. Olliver, instead of expressing regret, was disposed to be uncivil; on which 
account the President desired the tehsildar who was present to report the circumstance to the 
Magistrate of Kangra. ... A person who would wilfully destroy a peepul tree for fodder for 
his cattle...is likely enough to commit other outrages on the feelings of the people’. 

Olliver was thereupon transferred to the Coast Series, and shortly afterwards 
started writing a series of anonymous letters impugning the work and character of 
Hill, the officer in charge. The authorship of these letters was firmly pinned on 
him, and in view of his generally insubordinate behaviour me was requested to resign, 
which he did during 1852°, 
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George Howard [ 431] was a more picturesque sinner. The local magistrate 
complained that he had ridden ‘‘furiously...on a Jarge black horse through the 
town of Vizagapatnam, and evidently the worse for liquor, ...on Sunday afternoon". 
Howard replied that he was not intoxicated, but that the horse was a new one. 
A local tradesman complained that Howard had visited his house in & drunken state 
and demanded admittance. He threatened to beat the servant and enter the house 
with his horse. "The anima] came up two of the steps and backed, and ''Mr. 
Howard made use of very improper language". Howard gave a lengthy reply 
written on black-edged paper, in beautifully neat handwriting. He resigned a 
year later. Er - 


: SUCCESSFUL CAREERS 


George Logan was quite the most successful of all the civil assistants of the 
G.T.S. ; coming out to India in 1830 at tho age of 21 he was fitted into a temporary 
post at the Calcutta observatory where he did so well that by 1843 Everest had 
given him permanent charge of a field party [ 1v, 380]. Without being a mathema- 
tician he had a flair for practical geodetic work, and produced results of the highest 
order. His organization and control worked smoothly and efficiently, and Waugh 
considered his party the very best training ground for his young officers, and Logan 
himself “a very valuable example to a debutant"?. His death in 1854 was a great 
loss to the Department and shock to Waugh personally. . 

William James and John Peyton had both been several years in the Depart- 
ment before Everest’s return in 1830. James joined the Revenue Survey under 
Hodgson in 1821 [m, 363]; he was transferred to the G.r.s., in 1832, and did 
valuable work on the Budhon series and then on the Great Arc until given charge of 
the Gora series just before Everest’s departure [1v, 376 ], but died the following 
year. Three of his sons followed him in the Department. The eldest, William 
Richard Nix, joined in 1841 and resigned in 1854 to join the provincial civil service 
as Deputy Collector at Jhansi. John Owen Nix, appointed in 1845 [pl. 24], 
was an outstanding draughtsman who was of the utmost service to Robinson on the 
Rawalpindi survey both in planetabling and mapping. In 1858 he was posted to 
charge of the Calcutta drawing office where he rose to become Assistant Surveyor 
General in charge of mapping. He retired in 1884 with the rank of Deputy Super- 
intendent 2nd Grade. Another brother Joseph Arthur Nix was appointed to Robin- 
son's party in 1850 but resigned in 1854 for the junior civil service [ 211, 403. 431 ]. 

Peyton, son of a'/Superintending Surgeon, had joined Everest. at Hyderabad 
in 1823, and was under Olliver on the Calcutta longitudinal series. He was 
appointed Deputy Computer in 1832 and accompanied Everest up country, taking 
charge of all the computations of the Great Arc. After Everest’s departure he was 
given charge of the Calcutta meridional series, on the successful completion of 
which in 1848 be was appointed Chief Civil Assistant. He was thoroughly reliable, 
and in 1852 Waugh was very glad to put him in charge of the East Coast. series 
where the slow progress had given much anxiety. In acknowledging Peyton’s 
application to resign three years later Waugh describes him as ; 
the only old and experienced member of the Department left to me in whom I can repose 
unbounded confidence. ... I repeat...the deep regret with which I personally look forward to... 
being deprived of...one of the most able of the executive officers of the Department. ... It 
wil..be a pleasure..to report to Government on your distinguished career, ... and to re- 
present the nature and extent of the services rendered by yourself over & period of 32 vears 
uninterrupted by a single day's leave of absenoe?, -` 
Peyton retired in April 1856‘, and his nephew James, a fine topographical surveyor 
and draughtsman, served in the Department till 1886 [ 428 ]. EE e 
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During Everest’s time Armstrong had held charge of the Ranghir series for con- 
siderable periods during Waugh's absence on the Great Arc [1v, 65-6 J. " He took 
charge of the Karara series from Shortrede in 1845, and of the Gora series from 
Garforth in 1847. He was then given charge of the Hurilaong series, on the close 
of which in 1852 he brought the party up to the Punjab [31-3, 52, 361]. Being 
dissatisfied with his work on starting the Jogi-Tila series Waugh withdrew him to 
headquarters at Debra Din and then sent him to the Indus series in 1855 ; 

It would have been more agreeable to my feelings to have spared a gentleman of your 
standing...so troublesome and expensive a journey, and I had, in fact, hoped to have the 
benefit of your...talent as a computer in the General Report [ 366 J, but...]ast year no leas 
than 11 casualties occurred. ... I am therefore constrained to deprive myself of your services 
in order that an experienced civil assistant may be with the Great Indus party. ... I will 
recommend that you should be allowed a boat of 1,000 maunds to convey yourself and estab- 
lishment at the public expense from Ferozepore to Kotri [ 48, 484 J’. 

The following year he decided that Armstrong would have to be passed over for 
the post of Chief Civil Assistant on Peyton’s retirement [ 410] ; 

The extreme amiability and gentleness of your disposition renders your private character 
estimable, while the talents with which you are endowed, and the acquirements you formerly 
cultivated, have been duly acknowledged and rewarded. Nevertheless, no one knows better 
than yourself that all these personal advantages...have been in a great messure rendered 
inffectual by a fatal lethargy which...you have alowed to creep gradually over you, notwith- 
standing my repeated warnings, until it has..s&pped your force of character, ... rendering 
you unfit for any position but one of subordination and mediocrity. ... Neither in the con- 
‘clusion of Hurilaong meridional series, nor the outset of the Jogi Tila did you acquit yourself 
to my satisfaction?. 

Amstrong continued as assistant in various parties until he resigned in 1864. 

Lane held charge of the Calcutta meridional series during season 1843-4, and then 
continued as assistant to Peyton. He took charge of the Maluncha series on 
Walker's death, and moved with that party to Rajputàna to work as senior assist- 
ant under Renny and Strange. To his petition for advancement to independent 
charge, Waugh commented that want of energy is 
the weak point of his character, and perhaps the only weak point. His intelligence and 
capacity are undeniable, as well as the amisble traits of his disposition, which have always 
rendered him a valuable assistant to others, but when he is left to his own resources there is a 
want of spirit and activity, which throw a dull torpor over all his proceedings’, 

Lane took over charge of the 2nd Hill Series from Strange at Karachi on Ist 
February 1955 [ 44 ], and started the Rahun meridional series the following season. 
In 1856 he was promoted Chief Civil Assistant [405-8 ], and then was transferred 
to charge of the Assam series, where progress had been held up by sickness. 

Scarcely had I decided ( writes Waugh ] on Mr. Lane's deputation to Assam when Mr. 
Nicolson was compelled to apply for 12 months leave...to Europe to recruit his shattered 
health. ... Mr. Lane had now a trying task before him...—climatic and physical difficulties of 
no ordinary character...—reorganization of an establishment crippled by death and disease... 
—and he had to prosecute a long journey to the scene of operations. ... 

I would recommend him...for an additional Rs. 268 per mensem to make his salary equal 
to that of a lieutenant in the Army, and Ist Assistant, G.T. Survey? ( 407 ]. 

Lane extended the series through Assam and southwards along the Eostern 
Frontier till 1865, and was then moved to the more comfortable charge of a levelling 
party till be retired on pension in October 1871. i 

Clarkson held charge of the Maluncha series at intervals from December 1843 till 
September 1845 drawing high praise from the Surveyor General[14,409]. He was 
then transferred to the Coast Series as senior assistant first under Hill, and later 
under Peyton, Strange, and Basevi. He bsld charge at frequent intervals, and was 
considered '' one of the..most accurate observers in the Department ". He 
was however, handicapped when holding charge by the poor work of some of his 
assistants—stations badly sited—towers badly built—insubordination [24-7]. He 
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had hardly the strength of character to make & good leader, though he was B 
first-class assistant under a good officer, He retired during 1864 [ 22-9 ]. t 

Henry Keelan was a first-class officer in every way, and had been one of Everesta 
most trusted young assistants on the Great Arc [ rv, 384]. He particularly dis- 
tinguished himself running a minor series of triangles though the tremendous 
Himälayan gorges of the Sutlej and Spiti rivers during 1851-2, and did good 
work in charge of a detachment on the Great Indus series, 1858-60 [ 48-9. 203-4 ]. 
He spent seasons 1860-3 on the Rahun series in Rajputana, being promoted Ist 
Assistant on Rs. 618 in May 1861. He continued to hold charge of important parties 
till his retirement in 1875 at the age of 57 after special extensions of service. His 
son Henry Elliott carried on the good name for another twenty years. 

James Mulheran had always done well in the triangulation parties, and brought 
himself to special notice by exceptional work on triangulation and -planetabling in 
the high Himalayan regions of Kangra and Chamba [202-8]. After holding 
charge for two seasons, he was transferred to charge of the topographical survey of 
Berar on the resumption of the Hyderabad survey in 1855. 

. A happier selection could not have been made. ... Mr. Mulheran has made himself exceed. 
ingly popular with the civil authorities, which his Predecessor did not [378]. His work has 
thus been facilitated, whilst he has also rendered himself...useful..Sin many ways [ 268 J. 

Mr. Mulheran's conciliatory &nd kind disposition endears himself to the natives, whom he 
manages with great tact, patience, and firmness. These qualities have enabled him to intro- 
duce largely native agency into this portion of the survey. ... By beginning cautiously with a 
few hands, and carefully instructing them in the field, Mr. Mulheran...bas succeeded, and now 
has a party of six...at work under vigilant supervision [447]. ... From his long training 
on the Trigonometrical Survey he has been able to carry out the triangulation..:in & style of 
accuracy not previously attained...by previous superintendents?. 

It was a fitting close to his life of service that in 1869 Mulheran should die in the 
course of a hard field season in Nirmul jungles on the Godavari. 

As assistant on the Calcutta meridional series Nicolson made a valuable survey 
of the Hooghly river during 1845-6 [ 15], and during 1849-50 he took over charge 
of Peyton's party on the N.E. longitudinal series and made the successful observa- 
tions that established the position and height of Mount Everest [85-91]. He 
then held charge of the North Parasnath and the Assam longitudinal series, till 
compelled by ill health to take furlough to England. On his return he held tem- 
porary charge of one of the topographical parties in Orissa, and between 1861 and 
1863 was on' special duty taking astronomical observations to fix the Cocos Islands 
north of the Andamans. He was then employed on the survey of “waste lands" 
in Assam and retired to England in 1865. 

William Rossenrode, son of one of Lambton's trusted assistants, inherited his 
father's abilities as geodetic triangulator, and won a reputation for laying out the 
advanced approximate series [ 31, 99-100 ]. His line of triangles across the desert 
between Abu and Karachi was particularly successful. From Sind he was trans- 
ferred to the East Coast, Waugh writing to Strange that, 
irained under myself and Major Renny-Taily our, he attained at an early period to & very high 
reputation for energy, zeal, and skill in laying out approximate series, a branch of the profes- 
sion in which his father before him was also deservedly celebrated [ mı, 499]. ... Itis only...those 
who have themselves selected stations in difficult countries who can rightly estimate the 
immense advantage of having all this laborioue and difficult part prepared...beforehand. 

It was on account of his talents in this respect that I removed Mr. Rossenrode to the Coast 
Series which had hitherto languished for want of sufficient...aid of this very kind [ 27-8 y. 

After two seasons valuable work on the Coast series Rossenrode was tranferred 
to Assam where bis energy and drive did much to restore progress. Hetook over 
charge of the Frontier series in 1865, and later held charge of a party in the Central 
Provinces and the Nizàm's Territories, till his retirement in 1876 [ 31-3]. 

Perhaps the most remarkable of all the uncovenanted assistants was John 
Hennessey, who joined the Karara series under Shortrede in 1844 at the age of 
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15 with but little knowledge of mathematics. He was then fortunate in having 
four years under Logan, though he became saturated with malaria. From 1849 
he was transferred to the headquarter office at Dehra, and was some months. 
on sick leave. He was again attached to Logan's party in the Punjab, and 
employed in surveying the major rivers [ 37, 273]. Being repeatedly ill, he waa 
brought in to Dehra to understudy the Astronomical Assistant, and when Renny- 
Tailyour retired in 1853, he was appointed Personal Assistant to the S.G. for charge 
of computations [90, 343]. He here showed exceptional qualifications, and in: 
March 1854 Waugh recommended his appointment as 2nd Assistant G.T.S.; 

He has...devoted sll his leisure time to the advancement of his studies, so that he has 
made considerable progress in mathematics and in genera] scientific knowledge. During the 
last two years he has served at my headquarters, where he has been employed in the most 
difficult calculations, in astronomical and other observations, and rece a “various scientifia , 
duties...in which he is not well versed. 

Mr. Hennessey also possesses two qualifications which are rarely found i in a gh degree, 
and at the same time are of especial value in geodetical operations. He has a very rigorous 
sense of accuracy, and a most vigilant eye for the slightest error or mistake. In sa work like 
the Great Trigonometrical Survey these qualities are of the greatest importance, and...should 
be fostered and encouraged. The same...merits would ensure...advancement in any other 
branch of the service and, as he possesses friends and relations anxious to further his interests, 
his remaining with my Department...depends on the prospects that can be held out to him. ... 

J...recommend him...to be appointed a 2nd Assistant in the G.T. Survey. Although Mr. 
Hennessey is fully entitled to this recommendation on...his merits, ... it is a matter of great 
importance..to attach him permanently to my field office on account of...the retirement of 
several experienced members of the Department, and more especially that of my Astro- 
` nomical Assistant, Captain Renny-Tailyour!. 

This promotion was sanctioned from 24th April 1854. During the next year 
he was Jargely employed on computing position and height of the snow Beaks, and 
his pay was now raised to Rs. 400 a month ; 

Mr. Hennessey...has reridered himself exceedingly useful...in completing the computations 
connected with the two base-lines [ Chach & Karachi], . .. and is now engaged on the General 
Report of the N.E. longitudinal series, and in determining the elevations of the Hense 
mountains from Chumalhari in the east to Safed Koh in the west? [ 91 J. : 

In 1858 he was further advanced to be a Ist Assistant on Rs. 618 p. m. 

Io 1863, he took furlough to England and went to the Ordnance Survey at 
Southampton where he mastered the processes of photo-zincography with a view 
to the establishment of a press at Dehra Dün [ 331 }. He then spent several months . 
‘fon a course of mathematical studies at Cambridge". On his return to Dehra he 
resumed charge of the computing office which had been brought up from Calcutta 
after the retirement of Radhanath Sickdhar [344], and with Herschel assisted 
Walker in the fina] reduction and adjustment of the triangles of the Great Trigono- 
metrical Survey? [125]. . He established himself as a geodesist of high standard and 
on Walker’s retirement succeeded as Superintendent of Trigonometrical Surveys‘. 


Of the younger assistants George Shelverton and Johnson did several seasons 
of hard mountaineering in the North-West Himalaya and the Kashmir surveys 
[ 202-3, 207-8, 222-36}. Shelverton joined in 1847 and after three seasons triangu- 
lating in Kashmir was given charge of the Gurhaghar series which he completed 
in 1862 [51]. He then held charge of principal triangles through the Central 
Provinces, the Nizim’s Territories, and Godavari District till his death in 1871. 
He had persisted through two seasons with constant attacks of malaria, and died 
in camp at the foot of a hill where he had been observing only two days before ; 

This was the region [ writes Markham J in which Everest and his whole party were struck 
down with malignant malaria half a century ago [ x1, 229-32 J]. The country is densely wooded 
and is little better known than it was in the time of Everest, and has not yet been mapped. ... 
Mr. Shelverton and several of his men were struck down. ... He had a relapse and died in the 
midst of his labours a few weeks later’. 
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Johnson joined in 1848, and with a few short breaks was planetabling and 


trng alale in the mountains till 1865. 
appointment and took up service under the Maharajah of Kashmir [238]. =- œ 


A year later he resigned his AU 


. Both William and Henry Beverley did fine work and held charge of parties on 
principal triangulation for several years, and both died in the midst of their labours, 


Henry at Shillong in 1880, and William at Poona two years later. 
Donnelly and Angelo D’Souza also rose to charge of field parties. 


Alexander 
The Bombay 


assistants, James Fraser, Joseph Da Costa, and Thomas Sanger did excellent work. 


NominaL ROLL, 1844-61 








b. 1817/8 ; bapt., Calcuta, Calcutta 


! 101-19 
Da Costa, Joseph p 386; 7-B-87 
IU, 396; Iv, 386 i Poona 
b. 1814/5. 
D'Sovs4, Angelo 19-2-56 
. b. 18-8-37. Calcutta 
m Dayal [ rv, 385] 9440; 
Dx, Ram Dayal [ 19, 5 5 medi 
Dxvxhn, Joles 4-10-55 
Darjeeling 
DORK: Alex. Watt 19-68-55 
b. 27-7-37 Murree 


d. DDz., 23-10-75; 
X1. gives b. 22-68-38. 


with frequent ch ; ret.. 17-68-64. 


Bo. 800., 1827 ti) disch. 


& Clerk, 
1537-61; ret. before 


Bo. Trgn., 


Don. 
1834; 
J864. 

Orissa topo., 1556-0 ; Assam trem., 1850-02 ; 

Andamans, astr., 2862-8 ; Bo. topo., 1863 ; 
© ch. Mercul trgn., 1875: 4. y. leave op mc., 

from 1677; CP. topo., 1884-8; Burma 

tren. 1B89-01; ret. aged 65, 18—8-92. 
Earara & Him. longl, 1841-4 ; dism., 1844. 


Assam 1655-6; read. Dec. 1856, to be Indigo 
planter, Bengal. 

Punjab tren. & Jeavelling, 1855-63; CP.. 
1863-5; Madras trgn., 1865-8; Levelling. 
1665 til) death, 1873. 


! Date of indenture given here often later than that of posting. 


t. A 
Name, Birth, Death Appoloted’ Employment Domestic 

ANDING, Geo, Augustus 21-10-59 Bombay, 1856 til} resd., 1873. son of Christian A (1810-69), 

b., Surat., 10-56-36, Poona apoth., Bombay d& pg. son of 
Jacob, band sgt., HM.B4th Ft. 

AgusTnoraG, John Wm. | . 12-31-82 Karara, 1842-5; Qora, 1845-8, with ch. pr. sonof Br. private soldier; 

IY, 384] < Calcutta from 1847 ; ch. Hurilaong, 1848-52; Punjab, m., Cawnpore, 9-12-80, Lavinia 
.€.. 1-9-18 1852-62; E. Calcutta Longl.. 1862 till read. M.E. Hennessey, aged 17, pr. 

i 1909-64.” ; gls, to J. B. N. H. ( gor ). 
ATKINROR, Geo. Wm. Elliott 1-4-59 Kashmir, 1659-60; Punjab, 1860-2: E. m., before 1871, Isabella 
. b. 11-10-43 Calcntta Calcutta, 1862-3 ; Astr., 1864-5; Kumaun Cieghorn, who 4. DDn. 
d. Jan. 1904. ^ ' ` Eu. topo, 1866-70; PA. to BTS, 1870-1; DDn 3-2-77 ; m., 2nd. before 1879 
Ped Re ben ous F DO., 1872-84, Simla PO. til! 11-10-98 ret. Constance Bose, who ad, 

. Mesr}, 204-1916. 

Bri, Francha Archibald John 17-8-58 Punjab 1859-63; oP., 1863-8; Kumaun pr. bro. to Bobt. Arthur 
b. c., 28-4-52. Masri topo., 1868 ; KAthiàwár topo, ; furl.,1855—6. L430 j. 

BELUETTY, Nicholas Alex. 16-7-58 Coast, 1847-8; Hurilaong, 1848-53; m., Agra, 65-60, Alice Mary 
. b. e., 3-9-28. i E Punjab, 1855-61; Compg. Off. 1861-2; dau. of Geo. Roberts, surg. of 
arrd. India aged c. 24 Rewah topo. 1802, SGO. Calcutta, 1876 French Army. 

tll ret. 1883, aged 55. 

BrrhnL, Henry James 17-11-51] N. Parasnāth, 1850-2; resd. to Riwys., 1855. pr. son of Robt., wr., BGO. 
b. ¢., 1-7-35 Calcutta 1834-8 [ IY, 349 ). r or um 
kd., Cawnpore, 1857. Commt. Condr., 

BERRILL, Thos. Alex. 1-7-50 XN. Parasnáth, 1850-2; Assam, 1852-6; pr. bro. to Hence ‘James 
b. c., 1-6-30 :; Calcutta resd., to Riwys., 1856. [ rup). : 
kd, Cawnpore, 1857. 

BEvEPRLEY, Henry 14-0-55 Panjab tren. 1855-6; Assam, 1556-60; pr. bro. to Wm. Geo. Ling}, 
b. e., 27-10-38 E. Frontier, 1801-9 ; 1D ch. parties in cr. and ES; to indigo planters, 
d., Shiflong, 22-68-80 ; X1. and Burma '75 tU) death. |^ Pur 

BEVEELEY, Wm. Geo. 1-7-54 Hdaqrs. ers., 1854-6; Kashmir, 1856-63; m. before 1871, Leonora ` 
b. c., 25-10-35 Calcutta E. Calcutta Longl, 1868-6 ; forl.. imd s 
'd., Poona, 22-9-82 ; ML : Kumaun, 1878-70; ch. Anam & B 

- 1874-8 ; Levelling. Deccan, 1880 til death. 
- BLEWITT, Francis Colwell 29-85-45 Wr. 600., 1843-5; Gurwanl, 1845-7; pr. Kin to Francis Robb B. 
b. e., 1-1-25. {359) KW, Him. 1847-50; X. Longl, 1850-1; Customs, d., 15-85-81, aged 66: 
E. Coast, 1851-4; resd., Dec. 1854 to m. Calcutta, 24-56-52 Geor. 
be rmissny; by 1860, Inspr. of PO. giana. dau. of Apothecary 
r Patna : George. 

BRAITRW AMT, Chas. Wm. $-2-60 Punjab 1860-2; Gwalior. topo, 1802-3;  sonof Wm.: m., DDn.:25-6—66, 

b. c., 15- Mssri Eumaun tapo., 1863-70; 3 y. leave from Adelioe dau. of C. T. Davis; 
^ à., Mssri. Toe- 74 ; ua. 31871 ; resd. 1878. she m., 2nd. DDn., Warren 
2 Stirling. tea, planter. 

Bosrr, Chas. Henry 17-247 Nw. Bim., 1847-50; Gt. Lonel. & Induss son of Lt.-Col. Chas.. Pomfret 
b. c. 1-8-33. Mssti 1850 til) resd., 1855, to Sind Riwys. ; later Burt, Ben. Inf. (1809-67), 

to PWD. Bodson, 1 ( 262 ). 

Bort, Jos. Thos. 12-09-60 Sutlej trgn., 1861-2: Vizagm, base, 1862-3. pr. bro. of Chas. Henry [ sup. ). 
d., Masri, 8-10-63, 
aged 24 ; MI. 

CAMERON T serving 1-5-50; resd. before 1860. 

b.e., 1-3-29. 

Oanty, Cheas. Jordan 1-948 Chendwar, 1845-50; xw. Him. & Fuojab, 

b. c., March 1830. DDr. 1850-8 ; Levelling, 1858-62; E. Calcutta 
Loogl, 1862-3; read. 1863, Ul-health. 

CLARKE, Lawrence Henry 26-1-55 Punjab & Kashmir 1856-63 : Sambalpur & son of Danie} O'Brien C.; m. 

b. c., 4-6-34. Sirola cP. 1863-5; Leveling 1565-74; BTS. Mesr]. 7-12-61 Emma Matlida, 
Bdqrs, DDn., 13870; Boler Photo., 1872, Mills, wid. & dau. of Fredk 
ret., 1-7-86. Rborte sis, of — Mrs. 

W. R. James | 419 
CLARKSON, Richd. [ 1v, 384 J 14-5-32 Maluncha, 2834-5; E. Const, 1845 64; son of James Oram “C. (1786- 


1848), Ben. Inf, Hodson, I 
(348) by Malay mother; 
m.. Calcutta, 18-10-50, Mary 
Christians, dav. of J. E. Ross. 


son of Edw. & bro. to wife of 

Wm, Gilson; im. Marl 
1- 960, Eliza, dau. of John 
Kirby. 


NonwriwAL Rout, 1844—61 419 











Name, Birth, Death Appotnted Employment : Domestic 
io Ae eee eee 
DOSNELLY, Edw. Theophilus Pe hac Punjab, 1854 till resd., 1850, to Riwys. pr. bro. to Alex. Watt ( suyp.] 
alcu i à 
povatas, John C. 18-65-54 Punjab & Kashmir 1854 till death. A 
: d., Srinagar, 17-10-57, . : Masri. - fy Se eer * . 
from gun eee sega rage NC to Sex . [n 
LOP James Peyton -2- . Paraspát Assam, 1851-2; Punjab, m., bef 1852 
DUR OR 1-22- 82. 1852-4; resd. 1-21-54, "constant M SIR IPSA. Govan- 
Gi 2t-7-55 Calcutta merdi, 105.8: KE cp. 
oP, Jobn Mc -7- &lcutta merd!., 1845-8; NE. Long}. 1849-50 bro. to Jas. Pe 
Dop e: 127-28 Parsespáth, 1850 to death. (aus yton P. 
d., Monghyr, 8-7-51. ] - 2 
Drxr, Wm. Alfred 21-7-54 Punjab & Sind 1854-6; Assam. 1856-7; son of John. Ben. Plot; pro. 
b. Calcutta 23-7-36. Masri. sick leave, 1857; resd 1858 to brewery, to Edw. & John | 4n Y 
Solon. “AUst., 26-4—60, Allbd., Aged 
E. C. dau of .H. 


Borlebrerts w., 2nd., Ghàzipur, 6-1-88 Adeline Jane. dau of F. P. 
Carter; m. Srd., Rangoon, 2-$-82, Delphine Peters, wid., dau. of 


64-56 O T UM Coast 858 
x, James 264- rissa Topo., 1656 ast trgn., 1858-61 ; 
d. Madras, 91-7-84 ; anr, CU. o^ tapes E uya disc Bo before 1838 
IH, 386 2 topo. IED., - GTS., m. m. ore , Isabella. 
pum E 1804/5 1834 tll resd., Aug. 1881. — * eh aes 


Dt OODB, ord xl. v - 
MM Bon Lr. 384] 9-940 N. Conng. & Karara, 1841 till resd., m., 1842, Caroline Amelia 
b. ‘April 1521. Massri .81-8-46; NWFP. Customs, 1858; Asst. Donnelly, sis-in-law to Owen 
Comnr., Oudh, 1860. amateur photo. [ 331 ]. Mulberan. 
26-1-81 appd. dmo  500.; E. Calcutta jongl., 


Hanns. e j 1861-5: Rathiawar 1866-70; Assam trgn., 

d Shillong, 12-5-74. 1871 ti) death. 

Haycock, Alex. Theophilos 16-747 Gt. Longi, 1847-9; DDo.. 1849-51; son of Thos. & Mary Anne. 
b. c., 1- 11- 31 Caicutta E ossis 1851; resd. 1553, re-appd. 


141-44 Biographical Notes. 


3. B. N. 
HENNESSEY, 21-12-55 Punjab trgo.. 1855-63; CP., 1863-6; Bidar pr. son of Mich. Corbett. H., of 


18el Chas. 
PUO T1939 Mssrl. Longl., 1867-9 ; “health broken". , HM. 16th Lancers, Meerut, 
d., Mssri 5-7-70. B car Meerut, 
HORAE Calcutta med. 1845-6; Chendwar, 1846-50; aunt Win Ait Dant 1867. 
wen Nix alcu Der: endwar, son o! m. Nix James [i 
um amg Y Punjab 1850-3 ; to topo., 1853 [431]; ret, ~ liy]. 
d. Masri, 9-8-1900 ; ML 6-8-8 i l 
James, Wm. Nix (m, 371, | 90 9.21 Budhon & Gt. Arc, 1832-43 ; th. Gora, 1813 son of Lieut. Richd J. (1785- 
525 ; IF, 381] Res. Svy. til death. 15189); Ben def Horn 
b. Jan., 1805 24-90-32 i 044). 
» d.. Chupar, 14-64. GTS., > 
James, Wm. Richd. Nix 15-841 Calcutta merdi., 1844-5; E. "Coast, 1845-50; son of Wm. Nix [ tup): 
LIY, 384] Chendwar. 1850-1; Nw. Him., 1851, tll Mssrf., 5-7-52, Rocomond 
b. Dec. 1827 resd., 1854 ; sppd. Dep. Collr., Jbánsi, svy. Helen, dau. of Fredk. Shorts 
d. Murree, 3-9-75. & settmt., 25-11-54. & sis. to Mrs. L. H. Clarke 
(418 ) ; 2 sons at Stokes’ Sch, 


1-9-48 Biographical Notes. 


Henry 
JomssoR, Wm. Biographical Notes. 


17, 38 s] 18-32 
EI Bean bod nhe 17-8-58 Kashmir & Punjab 1859-63; Sambalpur, “SELL m. Amy, 
b. c., 13-43 ¢ Masri 1863-4 ; Kwmauu topo., 1864-5 ; Sambalpar, who d., 1887, aged 44 
d. nr. Tetta, Sos, 20-805 : : 1865-70; Pendulums, 1573-5; Levelliog, 
o XU 1882-4 ;'ch. Indus Riveraln, 1832 till death. 


: Gad 16-9-40 ` Earara, 1840-5; E. Coast, 1845-6; Calcutta son of Condr. David K.; m 
ness, Davia Fre E Masri merd)., 1846-7; resd. 1847, to Indus & Ist, Benares, 26-948. 
aL Punjab Canals! asst. Engr. Lahore, 1857, Emma Eveline, dan. of Wm. 
Lang (13-4 Mem ) ; D.LE. 1863. Dalby; m. 2nd. Msari 
. . 9-11-60, dan. of Robt 
] 3 BI hical Not MacMullan. 
ichd. [ 1v. 38 14-5-31 ographica] Notes. 
Tass. Ches R chd. [17.384] TP T 51 Sonakhoda base ; resd., 1947. 
; Caicos E 1844-6; E. Coast, 1845-6 M ‘ 
hn Hickson $1-3-45 arara, -6: E. Coast, -8; a- 
I4*nxSOR so luncha, 1346, tí] resd. 1947; Punjab Rev. 
ane y poni LEA TABI C112) 
IY. - 11-3-81 lographica) Notes . ` 
Lodin Gen Pars 2 L17550 E. Const 1850, till resd. 1854. ' 7 | recdd. by F. W. Simms, 
cutta EE 


from a England 


25455  DDn. 1855 till resd., 1856 for Opium Dept.; son of Hdmr., La Martini 

MASTERS, Wm. Saran Dist. 1863. H Sch., Calcutta, & uncle to 

E Lt Col. John Masters (b. 
1914 ), D30. ; anth. 


1-10-51 Bombay 1851-73; ch. of Bo. trgn.& topo. son of Condr. John Mca. 


MEETA John 
30. 1873-81; Calcutta DO., 1881-3; furl, Nizhm's army (1781-1838 
Saas ^ 1553 As ee 1835. bro. to Q. A. McG. ; 
MULHERAN, J. [ IV, 384. 487 4-34 voee ege 
wenlIY.384,487] 8-1-36  Gurwanl Him.. 1846-8; on sick son of Owen, who arrd India 
MTLMERAN, D DES Meerut — IL light duty 1844. (D resd. 8-12-48. LS. 1882 ; bro. to James 
1854. sup}; m.. Allbd., 20-945, 
aye Meere Susannah. dau. of Edw. Donnelly & sis. to A. W. D. [418]; abe 
i ; a m. CR LE wiar. Sure, of Plena 
crime, Chas. Joseph 1-12-55  cE.s ofice, . Wm, ashmir soo of Plerre; 4 DD» 
Nr b. 5-684 f Calcutta 1858-82; E. Calcutta longl., 1862-3; Amelia, dau. of Wm. s. Guthrie 
: Kumaun topo. 1861-5; E. Calcutta & 
Brahmaputra 1885-72 ; wu leave, unfit for 
outdoor work"; Tel. Longs., 1876-7; 
X on ret. 1B82. 
XiocotsOW, J. O. [ 1v, 385, 488] 1-9-36 lographical Notes. 
6-02-44 Rev. SYF., LP. 1838-52; Calcutta merdi. onsvy. Damodur floods, 1852- 
Ris Cha, Bet ewan Calcutta — 18446: D. Const 1946, till dism., 12-12-50; 8, 10 Cal. (176). 
b. e., 1-2-21. BG IE IE 8434 t. f Joseph [ 
h 20-144 Rev. Bry. LP. 41-2 wr., BGO. 1 ; yet. son o osep Iu 
rirvxg; Chas. Adolphus Chendwar, Í844-7; ww. Him, 1847-50 "balf-bro. to Geo. Elisha (erg 


b. 1825/6. x. Const, 1850-2; resd. e., Feb. 1852. Ling). 
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Name, Birth, Death Appolnted Employment Domestic 
OLLER, Thos. [ rv, 385] 28-0-87 Gora, 1814-6 Bonakhoda base, 1847-8; bro. to Chas. [sup]; m. 
b. e., 7-6-1 Calcutta resd., 1-90-48, to Punjab Flotilla, Indos R. Allbd., 28-9-4090, Caroline 
d. Bukkur. 15-4-78 ; M1. dau. of Robt. Cine. 
PASCHOUD, Fredk. Bmith Dec. 1847 Chendwar, 1847, tO} read. March 1848; 


b. e., 1-7-88 
* d. Maari, 24-9-54. 
Prxnxy, Fredk. 


PxiTOR, John 
|m, A94 LIS 469-1] 
YIERCE, Richd. Wm. 
b. Sehore, 11-6-29. 


BADRASATBH SICKDHAR 
{ rv, 461-2) 
MOI T Wm. 
Iv, 38 
M e.. 169-20. 
RossEXRODE, Wm. Chaa, 


pr 385 

. €., 1512-21 ( ? ) 

d. Sbtllong earthquake, 
12-5-97 ; MI. 


b.e. 5-11-42. 
d., Mssri, 2-10-75 


Bratt, Geo. J. 
. b. c., 26-11-39 
BAKGER, Thos. ( TF, 486] 


Scort, Gilbert James 


BRELVEETON Chas. 
b. e., 1-8-30 


BEELF'ERTOR, Geo. Henry Walter 16-747 


b. 25-11-31 


m., 1847, Frances Ellen Matilda, 
readm., 20-1]-49 ; Hurilaong, 1850-2; at nf . 
DDn. 3585 till death. M uro s 


1-1-55 œ. Coast, 1855 tU! dism. Cuttack. 8-11-58. ; 
Calcutta : 
3-10-28  Biographica! Notes. T 
23-11-47 ww. Him. 1847-8; Gt. Longl, 1848-51; Bop of F. Wm. P. & bis wife 
Landour resd., to Bhopal Agency; English mstr. Ann Maris, dou. of Richd. 
Bebore Bch. 1862. Sydwore riding mstr. 7th 
Bev Cav.; m. Behore. 1853, 
Emma Eleanor, dau. of 
Thos. Barwell, wr. 
7-5-32 Biographical Notes. 
18-12-88 Chendwar, 1844-9; MHurüsong, 1848-51; son of Wm. [10, Age st S85, 
Calcntta Bo. trgn. 1851 ti) read. 10-10-52. 490), bro, to m, Chas. 
t . 
19-12-38 Maluncha, 1813-7; Gt. Longl., 1847-64; E. bro. to John [asup]; m., 1st. 
Calcutta Coast, 1851—8; Assam, 1858-00; ` E , who d. Cherra. 
Frontier, 1860; in cb. 1865-71; chb. 10-€-66, aged 25;..; m. 
parties in cr. & Nizim’s Terr. 1871 til 2nd., Lucy Agnes, who d., 
ret. 1-11-1876. 24-7-85, Shillong ; x1. 
1-4-59 E. Coast, 1660-6; E. Calcutta, 1866-0; bro. to Edw. Cbas; m. 
Calcutta leave, mc. 3869-70; Eumaun topo., Poona. 12-7-78, Winfred. 
1870-1; Bo. trgn, 1871-8; ” be ith Victoria Parkhil, wid., dan. 
broken, physical & mental", resd. with of James Rendell. : 
gratuity Re. 2,100. 
1-1-56 Punjab 1856-61; read, 1863 to Punjab  pr.bro. to Edw.. and Predk. 
Calcutts Jud, upcov. [ 432, su E 
1-5-27 Deccan topo. 1826-5; Bo. trgn. 1938-44 a son rivis g o. Trgn., 1588. 
| Poona till ret., 1858. 3 
1t Kashmir, 1857 til! dism., 1-10—60. bro. to Robt. [359]. 
D 
1-1-51 Pay Of. Ft. Wm., 1848-50; N. Him. 60n of Chas. and hro. to Geo. 


Calcutts 


d. in camp, Godavari Dist, 
Masri 


20-2-71; MI. 
& St. Thos. Ch. DDn. 


1851-2; Assam, 1852-6 ; E. Coast, 1856-7; 
Punjab, 1858, til) resd., 1860 to Riwys.; 
1803, PWD. Kohat & D.1.k. 

Calcutta merdl., 1847-50; Ww. Him. topo.. 
1850-4 ; Punjab, 1854-6: Kasbmir, 1856-8; 
Punjab, ch. Gurbagarh, 1659-03; cr. & 
Nizüm's Terr. till death. : 


| inf); m, before May 1854. 


bro. to Chas. leur}: m, 
DDn. 26-11-57, Rebecca 
Gitson, dau. of Thos. Fraser. 


BETTER, Wm. Francis 1-6-59 Assam & KB. Frontier, 1859, till resd., 1663. pr. kin to Bicbd. Velpy B. 
Calcutta (1815-43) asst. Burg. d. 
: Gaubati, 11-1-43 30. 
BITE, James Hawes 27-4-54 Bombay 1853-5; Gt. Indus, 1855-0; 
Bombay Punjab, 1556-7 ; E. Coast, March 1858 ( 483 ) 
til’ resd. 15-10-55, to Riwys. , 
Srerarr, J. J. 28-9-46 Chendwar. 3-2-47. 
TXERY, Geo, Rlisha[Iv, 385} 911-32 Chendwar, 1844-5; Maluncha, 1845-6; pr. kin to wife of Jos. Oliver 
b. ¢., 1-2-18 Calcutta Gurwanl, 1846-7;  Hurüs&ong, 1847-9; (Imm, 491]; 1st, wife a, 
Chendwar, 1849, tU}? dism. April 1850: DDn, 13-442; 2nd, wife, 
Hd. Clerk, Collr.’s office Saháranpur, 1855; “Julie Ann, d., Masri 17-69, 
El By. Agra, 1883. aged 18 y. 8 m. 
TROTTER, Wm. Francis 1858 Gt. Indus È Sutlej series, 1858, tll! ret. 1861, 
Ens. 9x. 84th Ft. 1§-2-62; Lt. BSc. 6-8-64 ; 
: d " Capt. 1874; A5. Police Assam from 1865. 
W x55, Chas. Robt. 29-1-44  Maluncha, 1844, ti] resd., Darjeeling, 
b. c., 1-8-25 1-10-47, 
WALLUS, Henry Wyndham  1-4-69 Punjab 1859; E. Calcutta long]. 1862 till disch, son of nc. or warrant officer of 
Campbe 1868, unfit for fd. daty. Art., Peshawar, 1868. 
Woop, Chas. 6-5-58 Leveling, 1800-2; Kashmir, 1862-4; son of Henry; m., Mcr 
b. 21-742 Compg. off. DDn., 1865-88; ch. Levelling $—6—064, Selina Matilda, dan. 
d., Sagaing, Burma, 22-1-90. 1889-980; cb. Rev. Syy. party, Burma, 1890-6. of John Btotesbury. 
Woop, John 12-11-8 Astr. Party, 1863-5; Bo. Topo. 1872 tll pr. bro. to Chas. [ sup). 
b.¢., 28-2-45 DDn. death. 


d. Poona c., May 1847, 
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CIVIL ASSISTANTS : TOPO. SURVEYS 


Madras. & “Hyderabad — Puna & Hinalaye — Burma — - Successful Careers 
— Allowances — Nominal Rolls. 


establishment, and distributed in three parties :— 
Under Halpin in Ganjam :—Robert Howard, Charles Summers, Chatelier, 
Snell, and King [ 168-9 J. 
Under Morland in Hyderabad :—Chamarett, Long, Turnbull, Parlby, Ignatio, 
and Leigh [ 177 ]. 
Under Ouchterlony in the Nilgiri Hills :—MacMahon, Meneaud, and Claudius 
[v,179]. MacMahon, Chamarett, and Long had served since 1805 [ n, 351 J. 
Whilst triangulation was the business, of the military officer in charge, the 
assistants were experienced planetablers and draughtsmen and, writes Waugh, 
the qualifications of sub-essistante attached to the Ganjam survey are limited to the art of 
field draftemanship or topographical delineation of ground, in which they are expert. ... All 
the surveyors...have been trained to the specific duty of filling up triangles with topographical 
detail, and they are incompetent, either by training ‘or previous education, to undertake any 
operations beyond the range of duty in which they have been mechanically instructed?. 
The standard of accuracy and attention to detail, more especially in the hills, had ` 
fallen considerably since the days of Conner, Garling, and Ward, and both Waugh 
and Thuillier had much to criticise [ 170-1, 176, 291 Jf. 


By the time the Hyderabad survey was suspended in 1850, Chamarett, Süchard 
Long, Parlby, and Ignatio, had been replaced by x. x. Long, Richard's son, James 
Peyton, nephew of John of the a.t.s., and James McGill. Turnbull, Leigh, and 
Long were now transferred to Orissa [ 169 n.2], Peyton was sent to Du Vernet's party 
in the Himálaya [ 202 ], and McGill to the Great Longitudinal series under Strange. 
At the same time Summers, son of one of Mackenzie's earliest pupils, was sent up 
from Orissa tothe Himalaya. He was over 40 years of age and described by Saxton 
as “ʻa big hulking fellow without the spiritof a mosquito”. Aftersome useful work 
in the foothills, he returned to Orissa two years later [ 202 ]. 

On the close of the Nilgiri survey in 1851 Meneaud was transferred to the 
Calcutta drawing office ; and Claudius to Orissa. 

The Ganjam party struggled along under Howard for two seasons after Halpin’s 
death. His assistants had no spirit to work and he himself, though “a most res- 
pectable character", had not the energy ''to keep those wild scamps in order". 
They were all saturated with fever. There was at first but little improvement 
when Saxton took charge in 1850, and with the assistants from the Hyderabad 
party moved north into the hill tracts of Orissa. Chatelier died in 1852 and 
Turnbull the following season. Saxton, however, gradually got the work moving, 
and in 1854 was joined by a second military officer Depree, and more sub-assistants. 
In 1856 the party was split into two and new recruits drawn from Calcutta schools 
[171-2]. “Iam wel aware” writes Waugh, 
that young lads brought up in the Metropolis...do not take kindly at once toa survey life. The 
transition is immense and the hardships and exposure severely felt. Unless great care is 
taken to initiate them gradually, ...as well as to inspire them with a manly love for the 
enterprising character of the duties, they will surely imbibe a distaste for the profession. ... 


lx only topographical surveys in progress in 1844 were manned from the Madras 


1 DDn. 543 (68, 70), SG. to ra, 6-11-51 & 13-11-52. "samples of l.inch work, v. pls. 8 & 9. 
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Calcutta lads are capable of becoming manly surveyors, and an ornament to the profession, 
X recollect leaving Calcutta in 1832 with s large batch of newly joined sub.assistante of the 
trigonometrical survey dressed in their pumps and kid gloves. In 6 months they all became as 
hardy and worthy a set of enterprising young men as one would wish to see [ 111, 361 ; rv, 372 J. 

The civil surveyors of the Ganjam party have all been born and bred in the southern 
presidency, and...a young Calcutta-educaied lad...may not feel quite so much at home... 
amongst them, unless the officers and leading civil surveyore are aware of this!. 

. The two parties were formed from Ist September 1856, each with 5 Suess lenis 
and 2 draughtsmen ; they expanded later to ten each. >> 
- No. 1, under Depree :—Summers, Robert and George Howard, ‘Claudius, De 
Souza, David Atkinson, and Antrobus, 

_ No. 2, under Dyer? :—Snell, J. c. King, ud cU Ellison, and V snderputtd 

. Snell ‘died of ^ jungle fever" during 1857. The draughtsmen were employed 
on planetabling during the field season and ers to sub-assistant. as found fit, 
One of these, a son of John King, died in 1859. 

On return from furlough in 1857 Saxton brought out a young man, John Harper, 
from Newport in Shropshire, son of a local tradesman, who proved a great acquisi- 
tion to the strength of the party. ‘Harper was just 19 years of age, and had won 
an exhibition to Christ Church, Oxford, from Newport Grammer School, but pre- 
ferred to take up the arduous and adventurous life of a surveyor in India.,;. He 
continued with the party till after Saxton's retirement in 1873, and died at Ootaca- 
mund “‘of a combination of bronchitis, dysentery, and consumption of the lungs"'* 

. The Hyderabad survey was resumed in October 1855, under James Mulheran 

[178]. Leigh was the only oneof the old staff to rejoin, being released from Orissa 
in May 1856; whilst Andrew Chamarett whose father had died in 1848 [ 384, 424 ], 
joined at the same time from Robinson's party. During his first season Mulheran 
started triangulation with the help of George McGill, who had only joined in April 
1855, and James Smith who joined six months later, both being locally recruited, 
Robort Daly who joined i in 1857 diegi in DE November 1862. 


PUNJAB & Hiuirita 


When Du Vernet moved to the Punjab in 1847 he was to run a chain of principal 
triangles westward towards Peshawar and at the same time make a geographical 
survey into the mountains [35,200]. The sub-assistants brought up from the 
Gurwàni series, James Mulheran, Charles Olliver, and Blewitt, had no knowledge of 
topographical survey, nor indeed at that time had any of the Bengal assistants. 
New recruits bad to be raised and trained ; but, though the Surveyor General was 
authorized to entertain six especially for these Punjab operations, he could not 
detach a sufficient number of sub-assistants until after the completion of the base of verification 
in the Purnea District { 19-20]. In the meantime, Mr. Mackinnon of Masuri having promised 
to prepare some candidates for our department, you will...be able ‘ee select two well-qualified 
lads from amongst his pupils and train them up under your own eye’ [ 1v, 166 n.5 ; v, 402). 

During 1847-8, Du Vernet. recruited John Dyer, Pierce, and Burt, the two latter 
being ‘transferred to the Great Longitudinal series the following year [37-8 J. 
Johnson, Carty, and Talbot. were entertained at Dehra Din during 1848. . .. 

' Henry Keelan, an experienced triangulator, was posted to the party in October 
1848, and was detailed with Dyer to run a line of triangulation and planetabling 
from Mussoorie to Simla and the Upper Sutlej. Having no experience of plane- 
tabling, and anticipating difficulty during tbe winter months, he asked to be moved 

io other work [ 201 ] which brought a rebuke from the Surveyor General; . 

Any surveyor whatever should be able to manage a planetable after a little pigetiog. Blow. 
ness is pardonable in a beginner, but no excuse can be admitted for failure. . This implement is 


1DDn. 665 (151), BG. to DSG., 1-12-55. . * Dyer took charge after Barton's departure on leave 
[ 173,427). ? DDn. 665 (115), 8G. ‘to DSG., 8-10-55; 578 (83), Do., 4-756; 684 (2-3); 727(2), © 
Depree to DSG., 13-9-56 ; 124-57 ; 1-10-57. “Saxton. family papers, which include letters from Harper 
1873-4. *DDn. 524 (31 ), 8G. to Du Vernet, 12-647. 
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intended to fsollitate the delinsation of the features of the country, and you would find ita 
more difficult task to do the work assigned to you without the sid of the table!. 

Keelan was not, however, pressed to become a planetabler. He spent the next 
three years on minor triangulation and tra goramg till in 1852 he was transferred to 
the Rahun series [ 50-3, 203-4, 206}; < i; 

Up to the end of season 1849-50, whilst Olliver assisted on the principal triangles, 
Keelan, Mulheran, and Blewitt ran secondary and minor triangulation through the 
lower hills and along the great rivers, to provide points for sketching and route 
survey by Summers and the youngsters. From 1850 half-inch survey was carried 
far into the mountains [200-2]. Triangulation was entrusted to Mulheran and 
Keelan, and during season 1850-1 no Jess than 11,845 square miles of planetabling 
were completed by Mulheran, Summers, James Peyton, George Shelverton, John 
Dyer, and Johnson. Work on the higher ranges was carried out between March 
and October, and in the lower hills during the cold weather [ 4-5, 202-6]. 

From the end of 1852, charge was entrusted to Mulheran who had done magni- 
ficent work in the formidable snows of Chamba, and under him Shelverton, Dyer, 
and Peyton worked eastward to cover the upper basins of the Jumna and Bhagirathi, 
and the Siwalik Hills to Hardwar. During 1853, Peyton was left in the drawing 
office, whilst Mulheran from the south, and Shelverton and Dyer from the north, 
just failed to make connection across the Great Himalaya, which had to be left to 
Johnson's grand effort on the 19,000 feet Nela peak the following year [ 208 ]. 

'The mountain survey was now completed from the Ganges to the Kashmir border 
and the Great Trigonometrical Survey bad gained a small body of topographical 
surveyors. This was further expanded by the more deliberate work of Robinson's 
party in the Punjab, and Montgomerie's topographical section in Kashmir, whilst 
Mulheran was transferred to re-start the Hyderabad survey [ 178 J. 

It wasa strange team that Robinson, himself quite inexperienced, had collected 
for his “military survey" of Hazara [208-9]; 

The Resident at Lahore sent me two European assistants; the senior, ... Mr. W. Lloyd, 
was a young man of good education and talent from the Civil Engineer's College at Putney 
[England ] Had he remained with me...he would have been of great assistance, ;.. but... 
just as we were about to commence field work he received the offer of an appointment in Bengal 
on considerably bigher emoluments and resigned. . 

My junior assistant, Mr. J. Ingram, was deficient in mathematica] knowledge, and knew 
nothing of drawing ; .... it was some time before he became useful. Latterly he gave me much 
assistance in computing and in surveying in the plains, but he was never able to master the 
difficulties of sketching hilly ground. On the conclusion of the survey he was presented with 
a commission in the Ist Bengal Fusiliers for his gallantry in Hazara [ 208 n.6 J*. 

Besides these two gentlemen Mr. L. was for a short time posted to the survey. He was 
uneducated and utterly unprincipled.. He remained with me for four months, during which 
time he did no work whatever. ... [ He was } finally ejected from the Punjab. 

He later obtained the services of ''& moonshee and two European n.c.o.’s of 
the Sappers and Miners”, who were becoming quite useful when the war of 1848-9 
put & stop to the survey, and by the time that work could be resumed 
the moonshee had deserted to the enemy. Sergeant Denton had been drowned on service 
in the Indus, and Corporal Cartly had been made a prisoner by the Sikhs at Attock; ... [he 
being J the only survivor, was too ill, and had no wish to return to Hazara’. 

When Robinson came under the orders of the Surveyor General in 1850 he was 
given Talbot from the Himálaya party and two new recruits, Joseph James ond 
Platts {210-1 ]; Waugh had 
purposely limited his establishment to a small number. ... It was my intention to besa 
this party graduslly to 8 or 10,'... but great difficulty has been experienced in maintaining 
the former amall number. From the diffioulty of recruiting, Captain Saxton's party is below 
its full strength, and among the surveyors who composed Major Du Vernet's party those who 
evinced a real talent for topography have been transierrod to the on 'derabad SSURMEY, to 
Lieutenant Robinson, and to the Kashmir survey. : 


1 DI o. 493 (157), SG. to Keelan, 20-12-48. *Ex. Engr. Pegu, 1856; m., Thayetmyo, 14-8-81, ary 
Lonisa Kinkaid; 1865, Punjab Pwo. till struck off Nov. 1868. .*DDn. 533 (4), Report, DOR., 1- 12-55. k 
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It is beyond my power to give a rapid development to topographical) operations at present 
-. I could undertake in two years to train upa considerable body of surveyore, but at this 
moment it would not be easy to find many candidates of sufficient character and..education, 
on account of the great demand...of railways and.. publie works! { 403-4, 407-8]. > 

None of Robinson’s first young men stayed long. Talbot went off to revenue 
surveys in 1852, and Joseph James who showed promise of becoming a first class 
surveyor left Ud years later for a well paid post in the civil service [414]. -Platte 
had “passed a good examination in mathematics" at Roorkee College, but was no 
surveyor. He was ''too fond of reading hard at night and of a sedentary life for & 
man with so weak a constitution", and was sick most of his first season. In 1853 
he left without notice and eventually joined the Education Department ; 

Although a good mathematician and clever, [he] had no turn for eketching ground, and 
was therefore warned to join Captain Btrange in Sind...for geodetical duties. ... Being how- 
ever dissatisfied with the low rate of salary which he found inadequate for a family, ... 
[ he ] resigned and quitted the Department before his indenture expired’. 

In 1852 a valuable recruit was obtained in Andrew Chamarett, son of the old 
Madras surveyor of the Hyderabad survey [ 1v, 256-7, 385; v, 177 ], and in 1853 the 
party was immensely strengthened by the posting of John James and John Dy er, 
Robinson reporting two years later that 
Mr. James’ work is...very beautifully executed, and can hardly be improved upon. Mr. Dyer 
worked very hard and has improved very much indeed on his former season's work. The pen- 
manship of his last. table is really excellent, and all he requires to make him a first-rate drafts- 
man is to manage his brush sa little better, so as to give more effect in bis bhading? [ 320 J 

Waugh inspected the party in March 1854; 

John James and Jobn Dyer came over to camp ‘today and showed me their pinnetabies, 

J.J.'e work is ... simply perfection. I donot think anything superior could be done in England 
or any part of the world‘. 
. During 1856 Robinson lost the services of Chamarett, transferred to the Hydera- 
bad survey, and Dyer, posted to charge of the second party in Orissa. At the end 
of the year the party comprised John James, Hórst, Robert Bell, Edward Ryall, 
and Neale. Neale got into trouble three years later by assaulting villagers, and 
was debarred from further employment in the Punjab. He accompanied the party 
to Centra] India and by 1865 was “a really good topographical surveyor’’. 

From 1857 a number of Robinson’s assistants joined the Kashmir survey every 
summer to strengthen Montgomerie’s topographical section. The Pindi party was 
considered the training party par excellence, and Robinson reports in 1856 ; 

The computations are chiefly...performed by 3rd class sub-assistants. Besides Mr. James 
I have only three sub-assistants. ... Our maps take more time than any of our other operations, 
and if I...allowed of Mr. James computing they would fall almost hopeleasly into arrears, neither 
could I allow anyone else to take any part in finishing and shading, ... for...differences of style 
and finish would be introduced which would utterly ruin the good appearance of the maps. ... 

Whenever I can, I do employ the young hands on the less important parte 80 as to gradually 
train them, but. if they meddled with the finishing and shading, I could not expect Mr. James 
to continue to take the interest he does zn our really beautiful maps [ 291 ]. 

Of the three remaining sub-assistants, Mesars. Horst and Bell have received careful and 
efficient. training under my own eyes for nearly two seasons and, being moreover very steady 
and industrious, do whatever is entrusted to thém well, and are a credit to the department. 
To them I am obliged to give by far the largest share of the computations, but as they are so 
"well up to their work nnd...I exert so active a superintendence over them I have no fear for the 
consequences. Mr. Neale, ...is as yet...inexperienced and an indifferent mathematician. 
"Whenever I bave time for computing he computes with me; ...] trust in due time to make 
him as efficient as his brother sub-assistants. ... 

I have endeavoured...to thoroughly teach and train such sub-assistanta as’ you bave sent 

-me from time to time, and I believe...the result has been good*, 

James was transferred to Calcutta in 1858, and was replaced by Joshua Baness 
who had to be taught planetabling from the start [343]. Field-work was com- 
pleted in 1859, and Robinson writes in his final report; . : ES 


1DDm. 665 (63), SG. to DSG., 21-65-55, — 3 DDu. 649 (63), EG to Mil. Dept, 19-853, "ib. 
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I have trained no less than 17 purveyors and yet at no time have I ever bad more than 7 
assistants present at once, and, that only latterly., Owing to the cost of teaching and con- 
sequent retardation of progress I estimate that the value of a surveyor's work increases season 
by season in the following ratio ; First year, 1—Second year, 4— Third year, 6— Fourth year, 7. 
` After the 4th year the quality of the work continues improving, though there is not much 
increase in quantity, but as he requires less superintendence there is a considerable gain in 
‘other parta of the superintendent’s work. ... The party is now well organized and thoroughly 
efficient and experienced. ... All depends on n keeping experienced hands!. So its 
In further comments on his sub-assistants Robinson notes that jc. Q8 
the good topographers are almost univereally deficient in mathematical attainments, and that 
the good mathematicians are rarely good topographers. To my mind manly energy, honesty, 
zeal, good constitution, good senere, and drawing abilities, combined with sufficient mathema- 
tics to work out ordinary computations, are the real desiderata for our topographers. Of my 
present staff, there is not one who could pass the prescribed test, and yet there is not one I 
would like to change for any other sub-assistant?. 
This view was fully accepted by Thuillier, whose interests lay chiefly with the 
revenue and topographical surveys, though be ruled officially that 
it would be well for us to avoid entertaining for "Abe, Department candidates who are deficient in 
the knowledge and acquirements so essentially necessary to ensure a succession of good and able 
members of the profession, ... thus guarding against liability to inferior work and failures. ... 
The Departmental test as laid down in the enclosed paper must be maintained, and I cannot 
consent to receive any young man who does not comply with these requirements? [ 403 ]. 
From 1856 to 1859 most of the planetable survey of the Kashmir party was 
carried out during the summer months by young military officers and a few assis- 
tants borrowed from Robinsón's party. A strong topographical section was muster- 
ed for 1860 and Montgomerie gave the new-comers ten days preliminary training 
in mountain survey ; ‘‘each new planetabler was attached to one of the old surveyors 
-with a duplicate board”, and they were only “allowed to work independently 
when ‘they had satisfied the surveyor...of their proficiency’ ". Bell and Low 
worked down the Indus from Skardo, Ryall in the basins of the Nubra and Shyok, 
whilst Todd and Bolst worked eastward through Ladakh. Bell returned to 
Robinson’s party at the end of the season, but the other four continued with the 
Kashmir survey till field work was completed at the end of 1864, covering the 
desolate ice-bound regions of Rupshu, Zanskar, Hanle, and the Chang Chenmo. 
From 1860 the triangulators Johnson, Beverley, Clarke, Neuville, and Braithwaite 
contributed nobly to the i aa survey by the fixing of adequate control 
Points [ 234-6 }- 


BURMA 


- When the Pegu survey was started in 1853 a number of Burmese and Karen 
boys were engaged for instruction as traversers and surveyors, very few of whom 
proved of any worth.[447 ]. A few European assistants were picked up in Burma, 
‘but none with any knowledge of triangulation or planetabling { 198-9 J. 

William Montgomerie bad been making surveys of Moulmein for the Commis- 
sioner and was posted to the Pegu Survey in 1864 at the age of 43 ona salary of 
„Re: 400 p,m., and pensioned off. on the close of the survey*. 

Barnett and Cooper had both served in the Ordnance Artificer Company before 
joining the Pegu Survey, which Barnett did in 1855 and Cooper in 1863. Both 
were useful surveyors and on the close of the survey were transferred to Saxton’ 8 
party on the borders between the Central Provinces and Madras. 

‘Alexander Hebday worked as assistant surveyor under the Commissioner of 
“Tenasserim in 1848, and as surveyor, in Martaban. and Moulmein between 1854 and 
-1856 drawing salary .Ra..650 p-m.. ,He was probably, connected with Alfred Hobday 
& Co., auctioneers and wine merchents,of Moulmein as early as.1802[ 194]. 
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vocem ab iaer Na Cet s Shed, dh BH cH a 

"The. ‘topographical ‘assistants ‘of dh Madras ‘uncovenanted establishment "in- 
dluded none of good education, high professional qualifications, or capacity for or- ; 
‘ganization and leadership, and the Madras System of appointing military officers 
of no professional experience did not bring out the best work from the assistants, 
Recruitment in the Madras parties was moreover very much a family affair. " 

When topographical surveys were started in upper India the matter was different. 
Recruitment was carried out under the direction of the Surveyor General or his 
‘Deputy. Candidates were given suitable tests and short periods of training at head- 
quarter offices before being posted to field parties. There were disappointments of 
course, and many good men were tempted to other employment by more attractive 
prospects, but there were just as many who found the outdoor professional life 
gave full reward for the severe conditions [ 405]. Waugh urged his officers to 
appreciate and respect those who have adhered with fidelity to this honourable but poorly paid 
department. ... There is something in our noble profession and in the administration of the 
Department which, in spite of the moderate prospects, attaches real good men who feel they 
have the ability and the determination to succeed init. By this we are taught to foster only 
men of real talent, and to give them opportunities for distinction as the...surest, way of attach- 
‘ing them to this hard-working and honourable service’. 

Whilst the majority of the topographical assistants became first-class plane- 
tablers and draughtsmen, it was but a small minority who combined the necessary 
character to make good as executive officers in charge of parties. The main reason 
for closing down the Hyderabad survey in 1850 had been the inability to spare an 
officer of the necessary experience and character to manage a topographical party 
working at such a great distance from headquarters, in a country where tact and 
discretion were of the greatest importance. -It was not until the close of the 
Himalaya survey in 1854 that the Surveyor General could spare James Mulberan 
to take up this ‘responsible task ‘and to start afresh. His appointment dated from 
‘Ist January 1855 and carried salary of Rs. 600 a month [178 ]. ` 
© ‘Mulheran had more than 12 years experience on principal triangulation, starting 
with three years under Everest's immediate notice. He had just completed seven 

' years strenuous work in tbe high Himàlaya on both triangulation and planetabling, 
holding charge for the last two years, and winning the Surveyor General’s complete 
confidence." ' You have only to go on...doing your work and gettting business out 
of hand, and the Hyderabad survey cannot fail to succeed?” 

Mr. Mulheran is an experienced surveyor, ... distinguished for ieee judgement, and con- 
‘ciliatory disposition. His recent surveys in the Kangra District...elicited the repeated 
approbation of the Civil authorities, not only for the intrinsic merit of his professional 
performances, but on account of his honourable and just conduct...with the inhabitanta of the 
‘country. I happened myself a few years back to traverse a portion of a district which had 
ibeen under survey by Mr. Mulheran, and that gentleman’ 8 DAME lingered i in the affectionate 
remembrance of the people% |.. : 

In his fina) report before leaving India Waugh’ was equally warm 'in his praise, 
and noted particularly that. "from his long tràining on the Trigonometrical Survey 
„hbe has been able ,to carry out the triangulation | on’ which. the work is'based in a 
‘style of accuracy not previously attained...by, previous 'superintendeníst?'; - Ten 
„years later, like many other devoted artes. ors, Mulheran ed in. the Course of a 
„Strenuous field BEasON: ;,. o IN E Ss 
so 0 Waugh debates the ‘selection for temporary, charge. of. the secónd Orissa. part 
whilst Saxton was on furlough’ (2172, 4291; PO NEC : 


j With so much training and organization going on, the officiating oficer muśt bs peculiarly 
well qualified and experienced. ... Omitting those already” at the head df parties, 'and'all too 


r 


Junior or inexperienced, the following.. -would be the most fit: i.. ' PME uA 
J. James, Esq. : Civil 2nd Assistant, Grest TEIEOOHe ee Burvey, &tiached to the ed 
graphical Burvey, Jhelum and Rawalpindi. / CES as E dio QU 
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G. Shelverton, Esq. : Senior Sub-Assistant, ... attached to the Jogi-Tila meridional! series. 

J. Dyer, Esq. : Senior Bub-Assistant, ... topographical survey, Jhelum and Rawalpindi. .., 

Mr. John James is not perhaps adequate to the conditions of the case. | He is Lieutenant 
Robinson's right-hand man ; the final maps of Jhelum and Rawalpindi are in his hands. It 
would be inconvenient to the public service to move him. Hé would gain little or nothing 
individually; and his interests are sufficiently well cared for by leaving him where he is. 

‘Mr. Shelverton's health has not been good lately. He is Lieutenant Walker's right-hand 
man [52n.4) The Surveyor General has a high opinion of Mr. S.'s abilities as a triangulator 
and refined observer, also of his theoretical knowledge, skill as a computer, and intellectual 
powers, but he cannot be spared from his present post, and as he will be promoted if he gives 
satisfaction to Lieutenant Walker, Mr. S.'s interests are sufficiently cared for. 

Not so Mr. John Dyer who occupies a tertiary place, and whose energy has been conspicuous. 
He can better be spared from Lieutenant Robinson's party, and his officiating appointment 
will give him a chance of distinction). 

Robinson agreed with the Surveyor General's appreciation ; James was the 
only assistant at all capable of compiling the maps of the party, and moreover he sets such 
an excellent example to the younger members of the party that J look upon him as the main 
promoter of zeal for neatness, good drawing, great accuracy, and general good feeling, which 
distinguishes all the assistants of the party [ 409]. ... 

Mr. John Dyer has been with me two years, and...has made very great progress as a topo- 
graphical draughtsman. He is—after Mr. James—by far my best assistant, and his withdrawal 
from the party will be a great loss to it, the more especially that Mr. Chamarett also leaves at 
the conclusion of the season [ 178, 428 ]. 

Of Mr. Shelverton...Y know but little. ... The style of his work in the Himalayas I do not 
admire. Heissuperior to Mr. Dyer as & mathematician ; equal as an observer, perhaps superior ; 
much inferior as a topographical draughtsman, and inferior in tact?. 

Dyer’s appointment was duly sanctioned, but before he started he was censured 
for absence without leave. He was engaged to marry a sister of his brother officer, 
Robert Bell, whose guardian at Lahore was suddenly “ordered off post-haste to 
Nagpoor". There was no time to wait for official leave, and Dyer gallantly risked 
all—hastened to Lahore—and married the maiden’. Waugh later thanked Thuillier 
for helping Dyer on his passage through Calcutta ; and “‘for all your kindness to 
Dyer who is enchanted with your goodness. He is a man of your own choice, and 
I only claim credit for doing justice to your selection "'*, 

Dyer did a good season’s work, in the Sambalpur area, 1856-7, holding charge 
til Saxton's return [171-2]. He gave valuable assistance to the local political 
authorities during the difficult times of 1857, and hisservices were lent to them after 
Saxton's return. The Commissioner acknowledged his “very ready and correct 
execution of all duty assigned to him. He showed himself a fearless and efficient 
leader in several expeditions against the rebels in the Sambalpore District’’>. 

Though the Surveyor General had obtained his substantive promotion ''to the 
next uncovenanted grade of...four hundred rupees”, Dyer preferred to accept an 
appointment in the junior civil service from February 18589, In later years he 
settled as a barrister in. Mussoorie. i 

John James, whose elder brothers left the Survey for the uncovenanted civil 
service, accompanied Logan's party to the Punjab in 1850, was transferred to 
Robinson’s party in 1853, and proved an exceptionally fine planetabler and draughts- 
man [ 211,414, 424 ]. After inspecting the party the following season the Surveyor 
General observed that planetabling required ‘‘considerable artistic talent” ; 

Amongst the assistants...the senior, Mr. John James, stands pre-eminent for his great skill 
in delinesting ground with scrupulous fidelity to nature. I have never seen a better hand at 
drawing ground. He is also excellent in every other part of his duty, and very zealous and 
fond of his work. ... I would...submit the name of Mr. John James...for promotion to the new 
grade of lst Class Sub-Assistant, ... whereby his salary will be sugmented from Hs. 173 to 
220 per mensem. Mr. John James on the 5th July will have completed 9 years service’. 


1 DDo. 577(25), 19-12-55.  * DDn. 731 (4)/ 6-1—56. 3 DDr. 731 (141), DOR. to SG., 24-2-56; 
SQ.'s censure, DDn. 588 ( 201 ), 3-3-56. “Dyer wus recruited in Calcutta, son of a Hooghly pilot [ 431 }: 
*DDn. 686 (4), Comnr. Cuttack to Saxton, 3-4-58. *DDn. 14 (25), Mil. Dept. 1611 of, 29-1-58 ; 
remained Extra Asst. Comnr.. Sambalpur, till 28-2-82, * DDn. 647 ( 237 ), BG. to Mil Dept., 15—6-64. 
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In 1858 he was moved down to succeed John Graham at Calcutta where he 
continued in charge of mapping for the next twenty years [ 353 ].- 

:. James Peyton, nephew of Everest’s old surveyor John, joined the Hyderabad 
survey in 1847 and was transferred to Du Vernet’s Himalaya party in 1850 where 
he established ‘himself as an exceptional draughtsman and excellent planetabler. 
After taking & large share in the map-drawing he resigned in 1855 to study 
painting in Italy. Returning in 1860, he was re-admitted, and employed in the 
drawing office at Dehra Din. From 1863 he was served with various topogra- 
phical parties without ever rising to hold charge. He wrote up the account of 
the Himalaya survey of 1847-54 that is published in Synoptical Volume No. vu 
[ 208}. He wrote for the papers and painted portraits. From 1880 he was em- 
ployed at the Calcutta drawing office where he effected ‘‘considerable improvement 
..in the hill-shading by brush-work". He retired in July 1886 at the age of 55). 

Andrew Chamarett the elder had joined the Tanjore survey in 1807 [ n, 146 n.4, 

351 J], and had for Jong been a tower of strength in the Hyderabad party [ 384]; ° 

"Major Morland was frequently absent on sick leave, during which...his place was ably sup- 

plied by Mr. Chamarett. ... Major Brown had no previous training as a surveyor [177-8, 384]. 
.. My chief reliance therefore could only be placed on the old sub-assistants, and especially 
on Mr. A. Chamarett who was fit to conduct the survey himself if not interfered with. Un- 
fortunately this worthy fell il shortly after Major Brown took charge, and was obliged on 
the 15th November [ 1848] to proceed to Bombay on sick certificate. He died on the journey 
at Poona on the 18th December after a long and faithful service of 44 years [ 430 ]?. 

.. Andrew Chamarett the younger was entertained in 1852 and learned his survey 
in Robinson's party, being transferred to his father's old party when the Hydera- 
bad survey was reformed in 1855. He remained with that party after its move 
into the Central Provinces and till his own transfer to the Calcutta craving office. 
He retired as as Chief Draughtsman in 1884. 3 

Robert Bell joined Robinson's party in 1854 and moved with it to Goslar. in 
1860. . During the summer months of 1857 and 1860 he worked with the Kashmir 
party. Ino 1862 he was transferred to the Rewah T where he died in the 
feld, May 1867. 

Henry Hörst also joined Robinson’s party in 1854 id accompanied it to Geala 
in 1860. After more than ten years with the Rājputāna survey from 1863, he held 
charge successively of topographical surveys in Khandesh and Burma, retiring at 
the age of 55 in 1889. 

‘Edward Ryall was posted to the Rahun series, G.T.s., in 1855, but was transferred 
to Robinson’s party the following year. He worked for several summers in Kashmir, 
mostly in the Karakoram and eastern Ladakh [ 231, 234-7]. He was then attach- 
ed for a few months to trigonometrical units before taking sick leave to England. 
From May 1867 he joined the topographical survey of Kumaun and Garhwal, hold- 
ing charge 1875-8 and making notable surveys in the high Himalaya®. He later 
held charge of surveys round Darjeeling and then spent the last few years of his 
service on triangulation along the Madras coast before retiring in 1890. 

Of the younger surveyors David Atkinson and George McGill had Jong and 
worthy service in topographical surveys. 

We may here note the heavy roll of untimely deaths amongst the topographical 
surveyors, Mulheran ; Robert Bell ; Andrew Chamarett senior ; Joseph Chatelier ; 
Black ; Thomas Claudius ; Robert Daly ; Harper ; W. King ; James McGill; Richard- 
80D ; Charles Snell ; William arabu all but tS Se from the Madras or 
Hyderabad establishments. 

Up till 1861 all the Bengal: anuo had heen iade to ilie Great Trigo- 
nometrical Survey. When, however, the office of Superintendent of Trigonometrical 
Surveys was separated from that of Surveyor Genera! and Henry Thuillier assumed 
the role of Deputy Surveyor General Topographical Surveys, a separate Topogra- 
phical Branch was set up both for military officers and uncovenanted assistants, 


. 3GR., 1879-80 (51 n.) ^! DD». 542 (37 ), BG. to Mil. Dept., 28-8-50. . ? Mason ( 78, 82, 137-8 ). 
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just as there had long been for revenue surveys: ` Postings were left to individual 
choice, but there waslater some cavil at the pomparatiys rete of Promotion: in the 


two ) branches. EE REAT Ss S SS eee 
FO EO? Bea alte Sedat 
UXGAUEa Hee Steg Hes 





` The regular allowances authorized in 1832 for sub-assistants of the Great Trigo- 
nometrical Survey had been made applicable to those of the Madras survey establish- 
ment the following year [ 1v, 371 n.4]. The question of temporary charge had 
been raised in 1840 by Chamarett of the Hyderabad party, who was allowed 
Rs. 350 a month, “the salary of the Assistant Surveyor General in charge” [386], 
in addition to his ordinary pay and allowances. When he raised the claim again 
the Surveyor General pointed out that the Madras Pay Code prescribed an acting 
allowance of Rs.:170 p.m., and the Bengal Revenue Survey Regulations Rs. 138 
p.m., and Government now authorized, "whenever the charge of a Survey may : 
devolve on the senior sub-assistant of a party, the grant ofa * charge allowance’...of 
Rupees one hundred (100) per mensem?’’.. 

The Surveyor General obtained more generous terms for Dyer on his appoint- 
ment to charge during Saxton’s absence on furlough [ 426-7 ]- This was not a case 
of the senior assistant of the party acting temporarily in charge ; 

The salary attaching to the situation of Assistant in the Topographical Survey is Co.’s 
rupees 250, which Mr. Dyer will be entitled to draw. . In addition to this he will also receive 
a deputation allowance equivalent to half of Captain Saxtons's allowance of Co.'s rupees 450 
during the period he officiates for that officer. ... The above arrangements are...for the benefit 
of the public service, and not for Mr. Dyer’s personal advantage, to whose immediate interests 
the transfer would be otberwise opposed, on account of the great expense he will be subject- 
ed to in sacrificing the present equipment and re-equipping again at a distance of nearly 2,000 

miles. ... His case should be dealt with in a liberal spirit. 

I: fescmmmiend that Mr. Dyer, who is a married man [ 42 7 J, be permitted to submit a bill 
for his own bonafide travelling expenses from Rawalpindee via my headquarters and Calcutta 
to Cuttack, also that his appointment with respect to his salary as Assistant on the Ganjam 
Survey--and deputation allowance equivalent to half Captain Saxton's allowance—be allowed 
to reckon from the date on which he leaves the party to which he is at present attached. 

` To hia ability to meet these expenses in a manner becoming his position, Mr. Dyer’s ofi- 
ciency will partly depend, as well as the ascendancy of his example as head of a party, and the 
preservation of his present vigorous health in the very deleterious climate in which the survey 

operations will be carried?. : 

Under Madras regulations. each gub- assistant was allowed the pay for 3 lascars 
which he drew right through the year on the understanding that no further charge 
was made for lascars or khalasis [ in, 395-6 J- This arrangement ceased when the 
Madras parties were brought on to the Bengal establishment in 1859 [ 399 ]. 

^ Mountain [or Hill] allow ance" wasauthorized for the N.w. Him4laya series in 
1847, and extended with modifications to other parties, both geodetic and topogra- 
phical." “Travelling allowance" was not authorized till 1865 [ 375-6, 399 J*. 

Dyer describes the heavy expense to which both he and his brother were put by 
accidents to their ponies. They were planetabling in the hills beyond Simla ; 

Owing to our inability to maintain dandies on taking the field in October last —no allowance 

: on that account having been then extended to...the Department—...my brother and self had 
no &lternative but to take our horses with us. For some time this...answered admirably and 
enable us to progress rapidly with our work, but in January the winter set in with great sevority, 
and the road became quite impracticable. ... The only means of extricating them was to send 
our horses by a lower road, ... but unfortunately [led to] the destruction of both animals. 
My brother's mare, for which but a few months previous he paid 175 rupees, went over a pre- 
cipice and was dashed to pieces. My own pony, after floundering UE in snow ap to 
his girths, slipped down about 50 feet over & rugged steep, and broke his back. =- 


! * DDn. 451 ( 113 ), 880., 24-56-44 ; confirmed by cp. to b., 7-3-45 (29-30). ‘DDn. 643 (47), SG. to 
Mil. Dept., 15-2-56 ; sanctioned, DDn. 577 (27), 24-3—50. * DDn. 493 (350), 8G. to DaB., 28-950. 
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.In 8 precisely similar case an application for compensation preferred by the late Buperin: 
tendent of the Simlah and Thibet road was duly sanctioned by Governmentl.. .. ... z l 

It was after this catastrophe that Du Vernet appealed for an extra allowance 
for work in the higher mountains where it was impossible to take ponies [ 371]; 

My sssistante...require to pass direct from one point to another regardless of roads and 
paths, and, as their horses and ponies...are not only useless but an incumbrance, they are 
obliged to leave them at some point near the plains or send them back to quarters, and traverse 
the country on foot. But walking in a mountainous country where roads are not available 
is exceedingly laborious and a surveyor, after plunging into a valley 5,000 feet. deep and gaining 
some point on the opposited side equally elevated, ...is exhausted and in no condition to 
perform his duty. ... Much valuable time is lost and, from my own experience, by no means 
can he keep fresh and in s state to observe ‘and sketch, ... unless transported from point to 
point in a pilgrim’s jampan, a sort of basket carried on poles by eight men. ... 

My assistants should be effectually equipped. ... They have no allowance to meet the 
additional expense of jampany hire, whilst they deep up their usual means of travelling. .... 
L...suggest...that I...furnish each...with eight hill men for a pilgrim’s jampan, charging the 
same in my contingent bill. The additional expense...will be rather more than 40 rupees 
monthly during field operations, ss hillmen will not engage for mountain service under Rs. 5 
per mensem, stipulating for Re. 6...in the snows above Rampoor and Chini? [ 479]. l 

Dandy allowance at Rs. 20 a month was duly sanctioned for each sub- assistant 
whilst working in the higher mountains, over and above the mountain allowance 
preripusty sanctioned [375 J. 
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(Name, Birth, Death Appolpted* : Employment " Domestic 
Apis, Tredk, $-11-56 ^ Orissa, dmn., 1856—80 ; 648., 1-10-60; posstbly kin to Lieut. Adams 
b. 254-86. 3 No. 8 topo., 1881-74 ; Calcntta DO. 1874 with Hermann M d 
til ret. aged 55, 25-4-91. lk 1453. 
ANTROBTS, Deodatus 1-0-56.-- Orissa, 1856-61; No. 8 topo., 1861-4, ' i 
b. e. 54-25. Cuttack with jaave to zm twice; Rewah, E or I ES 
1804 till read., 1-11-65. ? ates et 
ATEINSON, David 48-56 Orisa, 185 6-8 ; E. Coast tren, Rise Eod pr. pum to GWN. & HM. 
b. 8-5-37. . Cuttack Orissa topo., 1859-61; No. 9 topo., from Atkinson [ 418, inf) and also 
p 1864; Ehandesh, 1874-5; PSbopal, * to Edm. Rtrond Paton, appa. 
1876; Astr. Party, 1881-5; witb Dir. topo. BAS. 13-6-61. 
Btatistics, 1865-0; Bry. Calcutta city til) 
ret. aged 65, £-5-92. 
ATEINSON, Henry McArthur 1-12-58 Orissa & Chota N&gpur, 1858-63; Ca). 1870, Masri, son b. to his wife 
b., Australis, c., June 1842 Calcotta cutta DO., 1868-4 ; KhAs! Hills, 1864 till Eliza. 
arrd. India, ]R46. resd., 5-5-57, to become Asst. Engr. 
Baxess, Alex. Freak. - 1-11-56 Kashmir topo. 1857; Pindi, Jan. 1858; pr. son or kin to A. B. merch., 
* DDn. Pt yesd. 1858 ; Customs Dept. Penares, Delhi, who d, 1842/8. 
7 
Baxess, Joshua Fredk. §-9-56 with Ba. Admin. Labore, ene Asst pr. bro. to Alex [ sup]; 
b. c. 1-7-80 DD». Bari Doäb canal, 1851-4; DDn. DO., Maris, before 1857. woth. 
d., Simia, 7-6-84 . 1856—60 ; attd. Pind! topo., 1858 til Geographicus Indicus, pob. 
&ppd. BAB., 1-1-81; Gwalior, 1861-8; Calcutta, 1881; PROB. 
RAjputàns, 1863 ; “Calcutta Do. from 
1869 CD. 1876; Asst.’ to DG. Btatistics, 
188? till death. 
PBaARKEIT, W. B. 17-8-55 Ordnance Dept, 1846-55; Pegu Bry., 
b. c. 1-8-22. Burma 1855-68; No. 8 topo. 1868 tU ret 
op pension, July 1870. : : 
BELL, Robt. Arthur 15-54 Pind & Esshrnir topo. 1854-61; Gwalior, son of BRichd. Nelson B,; m., 
. b. c. 19-11-34. Masri. 1861-2; Bewah, 1862 to death. : u Mæri, 16-9-62, Lucy Elen, 
d., Maibar. cP., 4-5-67. , dau of John Taylor. 
BLACK, AeL 1-12-58 vtm Calcutta .DO. to Orissa topo. am : . : j 
d., Cuttack, 175-59. Calcutta eath. 
BoLstT, Herbert. James 26-7-52 dmi. SGO., 1852-60; Kashmir, 1860-1; ‘pr. bro to Wm. C. B. 11389) 
b. e. 2-3-57 Gwalior, ‘from 1861; 848. topo. 1- -1-62 ; and Geo. Chapman 
d. Toan 1837/8; 2 y. fur) to Eur. 3-11-78. xn. lst., before, 1865, EE 
. d., Masri., 7- 7-79, 20. Kate; 2nd., EmHy Carolipe, 
. who d: Landour, 16-1-71, 
CHAMARETT, Aire, senr. [m 19-805 Madras svys., 1807-20: Hdbd, 1820 til  rm.,fcdbd., 8-10-20, E atherine 
3 nu e TF, ats) "Madras death. i Jobannes; father of Peter, 
d Jan A d "Mp b., 1826, 'Niz&m's med. est, 
ae “pooni 7951248. . ` and of Andrew (sry ). 
CHAMAPETT, Andrew, junr. - 2-6-52 Pind! topo., 1852-6 ; Hdbd. & Bdikd., *on Of Andrew, senr. (rup); pr. 
b. c. 20-11-32. Cuttack 1856-70 ; Calcutta DO., 2871 tiU ret. ms father of C. engraver, 
v. 385] 1-7-80 PERAS 183343; Ganjam, 1844- AURA TEN 
TKLIER, Joseph [ Iv, 38s] . “te topo., anjam, : 
M Orissa, Bi ET ug Madras 50; Orina, 1850. tid death. 
CHET, ` Boger wu. 15-9—56 Orissa. 1857-61; No. 8 re oo 72; eon of Roger; m., Cuttack, 
923-7-89. Calcutta Xhindesh, 1875-5; Mysore, 1876. 1-6-59, Phoebe Emily, dau. 
i of Geo. Rayner. 


* . IDDn. 606 (109), John Dyer to BG., 20-6-51. 


21-2-51 ; Do., 8-3-5}. 


: 3jib. (104 ), 16-1-51. 


*DDn. 541 (292), BMC., 


{Date of identure given here often later than that of joining. 
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Name, Birth, Death Appolnted Employment Domestic 
CLAUDIUB, Thos. [1v, 385] ^ " 1-7-80 Madras topo., 1833-43; Nigiri Hills, m., lst., Jane Elizabeth, who 
b. c. April 1816. Madras 1844-54; Orissa & Ganjam, 1854 till d., EKotagirs, 166-48; 2nd.. 
` d, Berbampur, Ganjam, az death. - € Ootemd.,, 23-2-52, Char- 
2.  7-6-68. - E lotte Amelia, dau. of Geo. 
UM uitiis memi gw deri father of T. E. M., 
EE : ap o. $ topo. 1868. 
Coorms, A. 9-11-56 Ordance@Dept., Burma 1851-63 ; Pegun  Leaveonjpay trom 6-10-70. 
A Svy., 1863-7; No.3 topo. 1867- 75; - 
aid Ebàndesh 1876 til 1870. © -- ” 
pair. Robt. 1- 8-57 Hdbd. Topo., 1857 till death ,, pr. son of ew IV, 38 
so d in fd., Berür, 25-11-62... ncc 2n & bro. to J. are 321 
k : we ENDO reed. as “native survr."*, 
PY. . ve Hdbd. Sry., 8-9-58. 
prm. Edward brahim 30-5-49 ^ ww. Him. & Pindi iopo; 1849 till resd. son of John (b. 1799), Hoogh- 
b. Calcutta. 7-7-31. Calcutta 1851 ; studied brewing in England, and ly  PUot, 1816-8 ; bro. 
ed. England ; founded brewery, Murree, e. 1858; to John( inf) & Wm. Alfred 
arrd. India, March 1849 Solon, e. 1886. . [419]; m., Barnstaple, Eng- 
E d, Simia, 23-4-1902. s EE P ladd. TA 1856, Mary Passmore ; 
x father of Gen. R. E. H. Dyer 
ie $ i 2 ` (blog. by Ian Colvin, 1929 ). 
DYER, John 16-7-47 Kw. Him. topo. 1847-58; Punjab Topo., bro. to Edw. (sup); m. 
b. c. 1-8-29. Calcutta 1853-6; ch. Orissa Topo. No. 2, 1856- Lahore, 26-12-55, Caroline 
arrd. India, 1847. 7; uncov. civ. service, Sambalpur, Colley. Bell sis. of Robt. 
E Feb. 1858 to 28-2-62; later barr. Arthur [430]; 2nd. Mssri 
Messi > 24-11—65 Grace, dau. of Thos. 
Conlan; she d, Maari 
` 11-22-1900. 
FAREBLL, Robt. Dennis 1-10-60  Hdbd. topo., 1860-6 ; Gwallor, 1870-5; 
b. c. Feb. 1843. Mysore, 1876-7 ; in service, 1881. 
Barrer, Jobn 8-8-57 No. S topo. 1857 til death: mc. to son of Newport tradesman; 
b. Newport, Salop, England, 1868-9; svy.  Jeypore. broucht to Indla by G. H. 
c. 15-4-38. Vigptm., 1869-73. Saxton [ 422 J. 
arrd. India, Aug. 1857 ; f 
d., Ootacamund, 23-6-75. à 
Horst. Henry 1-9-54 Libro. & Acct. Roorkee Coll 1853-4; son of Geo. Phillip; m., Mor- 
E Epeland, Nut Mssri. Pindi topo., 1854-61 : Gwalior, 1861-3; ree, 8-5-56, Alice Frances 
d. India, 1 RA&jputéva, 1863-74; ch. Khandesh, Copping, wid., dau. of Wm. 
rà A eut. an: und. 1874-9 ; furl., 1879-82; ch. Burma Powell; portrait with A5G. 
: topo.. 1882 till ret. aged 55, 5-5-89. 
HowARD, Geo. Robt. 11-7-58 Orissa, 1853-8; E. Coast GTS., 1859 till , bro. to Robt. ( inf.) 
Cuttack resd., 18-6-62. 
HOWARD, pain [m, 385; 1827 Madras topo., 1827-43 ; Ganjam & Orissa, bro. to Geo. (sup); wife d., 
IY. Madras 1843, til ret. on pension 1861? Berhampur, Ganjam, Jan. 
d. belare. Nov. 1862, 1849. 
Jaxatio, Colin iege 6] La Hdbd. topo. 1830 tD) dism. 1-947. m. Maria before 1839. 
IH, 385 ; IV, 3 TAB 
JAMES, Jobo Owen ie [359 ). 29-7-45 GTS. units, 1845-68 [419]: Pind! topo. son of Wm. Nix | IH, 371 ; Iv. 
b. alcutta, Calcutta 1853-8; ch. Calcutta DO., from 1858; 74]; bro. to Richd. Nix 
MEA $- 81900; MI. Suvr. & cD., Feb. 1861; ASG., maps, Yang) & Josepb T iy J: m : 
] from 1870; furl., 1878-9 : ch. 8 Party, eshAwar, 5-2-56, Matilda 
t Rev. Br., Aligarh, 1883, tUl ret., 7-8-84. dau. of H. S. Bristow. 
DOES ZUR Arthur Nix ` 1-9-48 Pind! topo., 1850. till resd., 1854, for appt. bro. to John ( sup) and Wm. 
May 1827. DDn.. to uncov. clv. jud. service, Bundelkhand. Bicbd. [ 419 ). 
à before 1860. . 
XursG, John Geo. | rv, 286 ] 9-3-35 Madras topo. 1837-48; Ganjam & Orissa, father of W.E. (inf). 
b., iay 1816. ` Madras 1844, till ret. 1862. 
Kma 1-7-67 dmn. Orissa Topo., 1857 till death. son of John Geo. ( tup ). 
d. Disa, 16-12-59. . . 
LxGH, James [ m, 385 ; IY, 336, 144-27 Haba. topo., 1830-51; Orissa, 1855-6; sonof James; wife 
as Jobn ). Madras Habd., 1856 till ret. 19-89-63. $ children alive 1863. 
Lore, Richa. (o, Eom 8s; 27——05 Madras topo. 1830-21; Hdbd. topo. m., Trichur, 18-12-20, Ann 
86] Madras 1821 ti) pension, 1-945. Watts; father of R. E. 
`b., 27-7-1793 x i (inf). š . 
- d. Scdbd., 7-10-55 ; x1. : K S 
Lore, R. H. 1-7-45 Hdbd. topo. 1845-50; Orissa topo., 1851, son of Richd. (sup). ' 
Hdbd. till read., 1855, “after continuous fever”. 
Low, James 1-10-57 Assam: trgo., 1857-9; Kashmir topo,  31-7—68, bis dau. Maria m., 
b.c. 1-3-40. Calcutta 18604; EhAsi Hills, 1864-6; 12 mo. DDr., Thoe. Kinney. 
lesve mc. to Europe, 1857-8 & 1866-7; y 
Kumaun, 1868-70; 18 mo. leave from 
Burma topo., 1876, till furl. 1877. 
Lowry, John Wm. 27-10-64 Orissa topo., 1854-5. 
Calcutta 
McGILL, Geo. A. 8-4-55 Hdbd. topo. 1855-62; Cbota Nágpur, son of John, Dep. Commy., 
b. England, iu e s Elichpur 1862-73 ; RA&Ajputina, 1876-8; Calcutta NizAm's est.,; bro. to James 
arrd. India, 1 : DO., 1882; CD., 24-86-84 till death. (inf) & John [419]; m. 
d.. Calcutta E Top, before 1872, Arabella Agnes. 
McGnw, James Hamilton 18-2-49  Hdbd. topo. 1849-50; Gt. Longl. trgn., bro. to Geo. (sup), and John 
827/8 Aurangabad 1851-2; Pind! topo. 1853 till death. [ 419). 
d., Tret, nr. Murree, 1-12-53 
MACMABOR, Chas. Robt. 18-3-05 Madras topo. 1805-44; NY: Hills, m.. Maria. dev. of Maj. S. A. 
{D.351: n 385; 1v, 386] Madras 1844-54 ; penslon from, 3-10-55. ` Bebe, Mad. Inf.; she d, 
b. e. Oct. 178 Ootcmd, aged 41; x1. 
Macvirrnre, Edw. Francis 1-3-57 Calcutta DO., 1856-7; Orissa, 21857 till 
b. c. 18-8-42. Calcutta resd., Nov. 1861. 
May, John Albert 1-10-66 Orissa & No. 3 topo., 1860 to May 1877; m. Agnes Blanche, who d., 
b. 15-541 Calcutta Calcutta DO., 1877-84 ; KhAndesh topo., Masri, 17-5-1920, aged 70 ; MI. 


à.. DDn., 26-6-86 ; x1. 
MXKEAUD, Augustus Qm. 386; 


arrd. India, 1821. 


1884-5 ; DDn. DO. 1885, till death. 
17-8-23 Madras topo. 1823-41; Nigiri Hills, 
Madras 1849-53; Calcutta DO., 1854-6. 


1-12-64 anst. survr. under Comnr. Moulmeln 
Rangoon from April 1853 ; tr. to Pego Svy., Dec. 
1884 ; disch. at Madras, with pension @ 

Rs. 133/4 p.m., 30-6-67. 


son of Auguste, 


wounded 


wbo arrd. 
Madras from France 1789 ; m. 
Matilda before 1832. 
by tiger, 
Hills, 13-465. 


Arskan 


1]O Cat. (466); map shewing Wm. Montgomerie's project for telegraph line Indis to China; identity 


doubtful. 
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b. c. 27-2-15. 


24-1-61 


pr. ton of Alex. [ 444. 543]. 


Name, Birth, Death Appolnted Eniployment Domestic 
NEA", Clarence. H. T. QU $1-—55 Pind! & Kashmir topo. 1855-9; Gwalior, pr. son of Rev. Wm. Henr g 
. b. Yorksh 1839/40. . Calcutta 1880-2; Rewah, 1862-6; Hdbd. Topo., master of Beverley Gr. Beh” 
arrd. India, 18 ED Berhr, 1866-70; two y, leave to Europe Yorks; m., pr. Agra, c. 1860, 
; Mot ` from Aug. 1870. son b., &-$5—61. 
PaxgL5r, Chas. Henry . — 9-3-27 Madres topo., 1830-48 ; Ganjam, 1844-8, m., Rodb4., 8-7-88, Barah 
[ rn. tah Iv, "86 ] Madras pr. resd. 1846. Fuüzabeth O'Leary. 
d. Hdbd,, 51-53, aged e dispu ener: e " 
Pre, due aa 1-12-68 rissa topo., 1858, tl resd. Nov. 1861, from Bt. Paul's Sch., Calcutta. 
c : : t 
Parrox, James 1-847 Hdbd. topo., 1847-61; ww. Him. topo. son of Jamee (1800-84), of 
b. 1-7-81. 1851, til] resd., 1855 ; resppd., 1860; Nizim’s Army; nephew of 
DDn. DO., 1860-3; Eumaun, 1863-7; John [I¥, 460-1; Y, 438]; 
EAthihwar topo., 1874-6; Calcutta DO., bis wife Eathleen d., Poona, 
1876-84 ; Darjeeling topo., 1853 tll 12-10-B9, aged 38. MI. .— 
ret. aged 55, 1-7-86, 
PLaTTS, John Thompson 25-0-50 from Roorkee Coll. to Pind! topo. 1850 fon of Robt.; m, Landour, 
DDn. tul resd. May 1853 for Education Dept. ; 20-90-51, Elizabeth, dau. of 
1862, Hdmr. Benares Col Rodolph Perkins. t 
EicHARDSON, Richd. 10-11-54  11-8-54 Dmn. 800.; to Orissa 1854 tu , : 
b.c. 1830 Calcutta death. P 
d., Cuttack, 204-57. . og NE 
RYALL, Edw. Chas. 254-55 . Bahun trgu. 1855-0; Pind! & Kashmir son of Chas. Harrison, R. ; bro. 
b. c. 16-1-38. GTS. topo., 1856-64 ; E. Calcutta & Frontier to Frdk. Wm. [420]: m. 
A Rer tren., 1864-6; kKumaun & DDn. opo» DDn., 26-1-64, Eliza Margt. 
` 1867-75 ; in ch., 1875—8 ; cb. Darjee iag dau. of J. B. Luckatedt. 
topo., 1881-4 ; E. Coast trgo, 
1885 tül ret., 26-80-90. . : 
BHITH, James Benjamin 21-90-55 Hdbd. topo. 1855 til resd., 20-09-45; re- parente living in Bombay 
: b.e. 1-437. Poona appd., SOF., rejolning May 1866; left 1865-6. : . 
. for PWD., Accts. Bombay. 
BRELL, “Chas. Junr. Ur po) 1-12-82 Madras Lopo., 1833-42; Ganjam & Orissa, nat. sop of Chas. Snell, Mad. 
,in Orissa, b- Madras 1844 tilj death. Inf. ( m, so4 ]. 
BUxMERS, Chas. duristis 5 +. 1-10-21,.; Madras topo., 1821-43 ; Ganjam & Orissa, son of James [I1, 352 ; my, 
[ n1, 386. Iv, 886] "Madras 1844-50; Nw. Him. topo. 1850-3; 3389; wife, Caroline ublnz, 
"b. c. Feb. 1808. , ss Orissa, 1853 till pensioned, 1860/1. Poona, 2-7- -56, aged 23. 
d., 1860/2. 3 D 
TaLBOT, Henry Blaquiere 1-948 ww. Him. topo., 1848-50; Pind) topo. from Mackinnon's &ch. Miri 
b.c. 1-11-30. . DDn. . 1850 til absent Je 6-7-52; to " 
Punjab Bev. Bry. [ 44 
Topp, Wm :111-1-58 Pindi & Kashmir 10027. 3M sizes: : Gwalior, - "S 
_ be 25-11-88. Calcutta 1863-4; Kumaun, 1864-8 ; EAthiá wir, 
1869-5: Calcutta Do. & DDn. comp., 
1874-5; Kumaun, 1877; -ch. Bombay deae 
topo 1878 Calcutta po. 1870 tl ret. : ia 
. _ aped 55, 25-13-93. ; : : : 
TURNBULL, Wm Henry . 7-3-27 ' Hdbd. topo. 1830-50 ; Orissa topo., 1850, son of Thoe. [u, 352 ; m, 508); 
à [ xu. 386 ; IF, 386 J} Madras till death. m., Scdbd.. 14—5—38, Leonora 
b. e. Sept. 1810. s Barab Ficker; dau. m, 
&, in fd., Orissa, 244—583. ` Peter, sop of Andrew 
Chamarett, senr. [ 430]. 
"Y ANDERPUTT, John Alex. 1-9-58 Orissa, 1856—60 ; Chota Nagpur, 1861-70; Eleanor Mary, his e &, 
b.c. May 1839. Cuttack . Gwalior, 1876 til) death. 2 MssrL, 14-7-71. 
d.. Agra. 1878/0; MI. 
WILSON, Alfred J ohn 1-10-60 Calcutta po. ; from 1-31-60; No. f Party, p son of Wm. [ IF, 475; Y. 
0-4-45. Calcutta Topo; Central India & Rajputana po. m.. before 1870, 
à. Poona, 18-85-81 ; M1 Calcutta, 1873. 1877, with No. 2 Party, Aranda Maria, 
Topo; Khandesh & Bom. Calcutta Dm. 
26-€-80. Dehra Dun no. STS. : 1-10-85; 
d 1] Party Burma, 1-11-89. Calcutta DO., 
18-2-92. 21 Party Burma, 1-11-94. To 
Garctted rank ; 18-8-1892. 
WYATT, Alex. Geo appce. dmn. ; SAS, 11-1-61. 
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N 1842 the revenue surveys of the North-Western and Lower Provinces of 
` Bengal—except three in Bihar and one in Midnapore—were closed down, and 
in 1844 there were only about twenty assistants remaining in employment. 
Whilst occasional appointments were made to replace casualties, it was not until 
after the first Sikh War of 1845-6 that recruitment was reopened for new surveys 
in Upper India, Rohilkhand, and the Punjab. For this purpose volunteers were 
transferred from Lower Bengal, re-appointments made from those discharged in 
1842, and new men found up country. 

As there were no young military officers available’, executive charge of three. 
of these surveys was now entrusted to experienced civil assistants. Alexander 
Wyatt was recalled to relieve Maxwell when that officer resigned in 1844, and 
James Pemberton superseded Fitzpatrick the following year[ 241, 244,441]. Both 
did well but died early and were followed by Nicholas Davey and Robert Smart 
who proved equally successful. Another Bihar assistant who did well was James 
O'Donel, who held charge in Arakan, the Chittagong Hills and Lower Assam. Wilson 
who took over the Midnapore party when Mathison retired in 1844 was not a 
success [247, 434]. 2 0 o EE Co 
- The distribution of assistants between the various parties in 1848 stood thus ; 

. No. I, or North Division, under Pemberton :—O'Donel; 3. B. Pringle; c. Mullins; a. 
Smith; R. Smith; Ewan. 72777 570 0004 70807 7 

- No. 2, or South Division, under Smyth :—N. T. Davey ; win. Pringle; Otto; w.Davey; 
Willis ; May.. pe et lll V s noc "n . 

: No. 3, or East Division, under Wyatt :—Bridge; Bell; Heysham ; Campbell ; Pickel; 
Anderson ; Adam. ` es EE "s i 

No.4, or West Division, under Tickell, acting for Sherwill :—w. R. Chill ; Brady ; a. Swiney ; 
Parker; Robert Smart ; Lallah Ram ; Pickard ; Geo. Thompson ; Arthur Smart ; David. 

. Delhi & Rohilkhand under Donald Vaurenen with Burgess as Assistant : —Hoppner ; 
p. Blyth ; w. Sanderson ; Edward Johnson ; Sergt. Millard ; J. &. Gibson. . De ; 

Punjab ; cis-Sutlej, under Stephen :—c. Foy ; Kavanagh ; 4. B. Blaney ; Burrowes ; Loftie ; 
Housden; 4. Foy. . s 4 ue te D. 7 : E 
trans-Sutlej, under Blagrave :—w. Blyth ; .w. Lane; Permien ; Ellison; G. m. Blyth ; 
Harris. 7 MM MEM . 

. Thuillier could not control recruitment for the up-country surveys [349-50]; 

Captain T. C. Blagrave has been in the habit of discharging his assistants and sub- 
assistants ad libitum without reference to this office. On one occasion no less than three sub- 
assistants were discharged, and three taken in their place in the middle of afield season. These 
Punjab establishments having originally been formed from drafts from the Bengal surveys, 
the aub-assistants naturally looked to this office for protection, and appealed to me for further 
employment in the Department. ... No Department can hold together under...such & system. 

My duty with regard to the Punjab surveys has been a most invidious one, and it has been 
a difficult task to maintain even the semblance of Departmental union and strength?, 

. Salaries had been fixed at the time of the 1833 conference [ 1v, 213, 364]; 
. Apprentices from Ra. 50 to 80 per mensem. ' Dl, : 
''' Sub-Assistante Rs. 150 p.m. ; Senior Sub-Assistants, Re. 200 p.m.. 


ae are 


i Afgbān Wars, 1839-42. — * DDo. 624 (73), DSG. to SG., 54-56. 
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Assistant Revenue Surveyor Ra. 250 p.m.; when officiating Revenue Burveyore i in charge 
_ of survey, Rs. 388 p. m.?. 

Recruits could be engaged temporarily as mufeuddis, native surveyors, or office 
assistants, and brought on to the pensionable lists as 4th grade sub-assistants if and 
when they made good. There was no set interval for promotion from one grade to 
another. The Deputy Surveyor General had discretion to sanction promotions and 
increases of pay so long as he kept the expenditure of each party within its 
allotment, .' Extra allowances were allowed for service in Arakan and Sind.: 

A petition for a general travelling allowance @ Rs. 30 a month was not accepted 
[375-6], and Wyatt was allowed no allowance for his journey from Patna to Dacca 
when he moved his party from Bihar to East Bengal.. On the other hand Adam 
was allowed boat allowance ‘at the rate of two-thirds of his salary for his journey 
from Bengal to Ambila. This was calculated to cover a period of 21 months, at & 
rate of 10 miles a day for the distance of 762 miles[1v, 170]. — ;. 

The pay of the civilian gazetted .and uror d officers oE the Bombay and i 
Madras pueys was OD a considerably. Dighor e scale.  ; : : 
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Two of the older assistants, Fitzpatrick and Wilson, [1v, 3556]: failed to Bad 
up to the test of executive charge. Fitzpatrick did well in Balasore but failed 
in Purnea. Mathison had recommended Wilson as being perfectly competent to 
conduct any survey, but...greatly deficient in energy and moral courage. : The heavy responsi- 
bility wil, however, soon tesch...the necessity of acting and thinking for himself and, as be 
is a man of the highest principles and integrity, I have no hesitation in recording my opinion 

. that the Hooghly survey will proceed satisfactorily under his superintendence’. 

Unfortunately Wilson's lack of close control led to serious errors in both Burdwan 
and Hooghly districts, and led to his discharge in January 1848 [304]. Some 
years later, in 1856, he was re-employed as a senior assistant in one of the Central 
Province parties until, in 1860, “being no longer equal to the very hard work.. 
in such a hilly and jungly country, he was transferred to the new party raised for 
Oude”. His son, William Alexander, was appointed to the same party in January 
1861, and promoted to gazetted rank in 1892, 

Alexander Wyatt had started as surveyor under the Colector of nari Morada- 
bad in 1824 [ m, 154-5], and was transferred to the survey department in 1827. 
Discharged in 1842, he was selected in 1844 for charge of the Saran survey. After 
working eastward, first into Tirhut, and then to Mymensingh, his health broke 
down in February 1857 as the result of a stroke. ‘‘ Thorough master of all the 
details of his profession, and one who had considerable administrative abilities, he 
was also an excellent revenue officer and linguist”. © 

. Pemberton had been a protegé of Henry.Lawrence and joined the N.w.P. surveys 
in 1835 [ 1v, 390]. . He had done well from the start and had been selected from 
Sherwill’s party in 1845 to take over charge of the Purnea survey from Fitzpatrick 
1244). After working east through north Bengal his health broke down during the 
survey of Dinajpur, and he died at Darjeeling i in 1860. 

. .James O'Donel had first joined in Orissa in 1836, and was holding charge of the 
Purnea-Rajmahal detachment when surveys were closed down in 1842. He fully 
justified his retention in the Department, and during 1848 did much to clean up the 
disorder into which the Bhagalpur party fell during Sherwill’s absence on furlough 
[ 304-5 ]. . In December 1853, he took over the Goàlpara survey on Kelso's retire- 
ment [ 242 ], rejoining Pemberton’s party on completion of the work a year later, 
In 1855 he was given charge of the Arakan survey which involved topographical 
‘survey of the extensive forest areas combined with | large- "scale revenue survey of 


i  DDn. 472 ( 27), DSG. to 8G., E * DLR., 37/40 (49), Mathison to DSG., 7-844. * from 
DSG., 31-3-58. Ut . 
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the cultivated tracts. He then extended survey into the Chittagong Hill tracts 
[243]. : ;''Mr. O'Donel is an able officer who has shown great tact and judgement 
in conducting these operations, and his name will long be associated with the ex- 
plorstion of & great deal of our eastern possessions, before quite unknown”?. He 
was appointed ‘‘ Surveyor of the Ist grade’? from lat June 1866 and was in charge 
of the survey of Cooch-Behar when he died in’ the field in April 1872.. E 

- Discharged in 1842 after:ten years service, Edward Hoppner joined: the Bind 
survey in'1843 [276 ] and:in 1847 followed Vanrenen to Robilkhand ; 

. Mr. E. W. Hoppner..-has had extended experience, understands his work right vell, aadi ig 
particularly au fait in drawing aud compiling maps. He is...remarkably trustworthy and 
honest. The Scinde climate has sadly impaired his energies, and he is now very nearly used up’. 
He was selected in 1856 to succeed Alexander Daniell in cheree of the Revenue 
Survey office in Calcutta, and held the post till 1862. . 

William Lane, brother to Charles of the c.T.s., had joined in 1837, and got into 
trouble more than once for absence without leave i IV, 399 ], but was re-appointed in 
1844 and posted to the Tirhut survey. He resigned two years later on account of ill- 
health and from 1846 served in the Punjab holding charge of a camp in Thomas 
Blagrave’s party in the Kangra hills [ 271 ], where he attracted Waugh's attention 
by his "great natural talent for topographical drawing" 

I think if that gentleman was to join Lieutenant Robinson for a little while he would soon 
acquire a knowledge of our principles of delineating ground. ... I compiled the degree sheet 
partly from our topographical sections, and partly from the Kangra revenue survey. ... The 
revenue survey...stood that test very well [ 217, 318 ]*. 

In 1856 he accompanied Macdonald to Sind, where he was given an independent 
charge. He later held charge of various revenue surveys till he retired in 1876. 

Nicholas Davey joined the Midnapore survey in 1841 and won praise from 
Smyth for his work in the 24-Parganas. He relieved Wyatt on the Mymensingh 
survey in 1857, succeeding to substantive charge later in the year. The modern 
system of cadastral survey was first tried out by Davey before 1870*. He died in 
1873 whilst holding charge of the cadastral survey of Midnapore [ 247 ]. 

Charles Foy had a long record of good work, having joined as apprentice in 
January 1821 [ rr, 361 n.7, 371 J, and served in the north-western districts fifteen 
years till his discharge in 1842. He was re-engaged for work on the Kaithal survey 
under Brown and Saunders Abbott, and held charge of a camp under Stephen i in the 
cis-Sutlej Punjab. He dropped out before 1855. 

Three brothers, William, Daniel, and George, sons of Conductor John Blyth 
of the Allahabad arsenal, all did the revenue survey well. William and Daniel 
accompanied Stephen to Bihar in 1841 and in 1847 William rejoined Stephen on 
the cis-Sutlej survey, whilst Daniel went to Vanrenen's party in Ajmer and accom- 
panied him to Rohilkhand. .''Mr. Daniel Blyth” writes Vanrenen, - 
though uneducated, is a first rate office hand in all matters connected with the revenue survey. 
' For this he has an instinctive talent, and ie a hard-working, steady man. The evil effecta of 
bringing him up to one particular line of duties is lamentably apparent. He has no idea of the 
most easy adjustment of surveying instruments, and cannot make out a scale for himself’. 

Whilst Daniel perished with Burgess’ party at Jhansi when all its Europeans were 
massacred in 1857, William resigned in 1855 for a successful career in the uncoven- 
anted civil service of the Punjab. The younger brother George had joined the 
trans-Sutlej survey in 1847 and accompanied Thompson to Chota Nagpur in 1859. 
In 1861 he deserted to more profitable employment with the Punjab Police; “I 
do not consider myself bound to serve any longer. As I have disposed of my. 
horses—tents—in fact all my property—and made every arrangement for a move, 
..I propose leaving the station on that date". The Surveyor General took the 
matter up ; and the appointment to the Police was cancelled. Two years later he 
was humbly beseeching re- -instatement, and he was still serving ii in ISDN p^ 07 


É 1 Rev. Report, 1863-4 ( appx. p. xxiii). ? DD». 485 (A. 18), 12-12-49. DD». 625 (63), 8G. to 
DSG., 21-86-55. “GR Rev. LP. 1870-1 (36); from Macdonald, 30-10-71. *DDn. 485 ( A. 18), to DSG., 
12-12-49. — * DDn. 43 (120-204), 12-8-61 to 18-6-63.. PIECE 
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John Charles Kavanagh was posted to the cis-Sutlej survey in 1846 as Assistant 
Surveyors in charge of acamp*. After Btephen's departure he was left with & small - 
section to complete the survey and prepare the necessary maps, which occupied him 
till 1855 [270]. After a short time with Shortrede’s party on the Jech and Sind 
Sagar surveys [ 273-4 ], he obtained appointment to the uncovenanted civil Bervice 
of Oudh, which had been taken over by the British in February 1856. 

Edward Johnson was elder brother to William Henry of the G.T.8., Bd was 
educated at Mackinnon’s school at Mussoorie [402]. He was posted to Vanrenen’s 
Ajmer party in 1847 and accompanied it to Rohilkhand. In 1854 he was temporarily 
lent to the Nimach survey under Dennys, and then rejoined Vanrenen in Jubbulpore, 
[ 266,268}. From 1862 he held charge of various s district surveys until his super- 
annuation in 1883. 

George Housden joined the cis-Sutlej survey in 1846 and &ccompanied Shortrede 
to the Upper Rechna doab in 1852 [ 273 ]. He spent the whole of his service in the 
western Punjab and on the North-West Frontier till bis retirement in 1879. , He 
gent four of his sons to Stokes’ school at Mussoorie. | 

James Campbell joined Wyatt’s party at Patna in 1844 and bud to the 
Rohilkband party in 1850. His father, a sergeant in the Commissariat at Ambala, 
had written to the Assistant Adjutant-General at Calcutta asking that “as a good 
‘turn to an old soldier” he should persuade the Deputy Surveyor Genera! to arrange 
this transfer as Dacca was “undermining” his son’s health. ‘Campbell accompanied 
Vanrenen to the Central Provinces and held s of various revenue and topo- 
graphical parties from 1865 to 1881. E 

- Robert Smart joined Sherwill’s party in Bihàr in 1846, and rid (ho: follow- 
ing year by his brother Arthur. Thuillier reports in April 1859 that . De 
the brothers Smart are as good in office as in the field ; excellent draughtsmen and re 
ready and trusty calculators and observers. When this is added to the most upright and 
correct personal demeanour and cheerful disposition, greater praise could not well be bestowed”, 
Posted'to charge of No. 1 Division at Dinàjpur after Pemberton’s death, and 
promoted Revenue Surveyor in the senior branch from July 1862, Robert retired 
at the age of 55 in 1882. ' : 

Frederick Kelly joined the Punjab surveys at the sad of 1854, and then moved 
to Sind. After later service in Bundelkhand and Oudh he spent some time as Head 
Draughtsman at Dehra Din and Simla, and in 1883 joined the revenue survey 
party in Burma, being promoted to the senior branch that year. _ After retire- 
ment in 1890 he accepted a survey post in the Strait Settlements. 

Amongst the younger men who rose to charge of parties and served on till 
superannuated were Henry Talbot who had started on topographical surveys in 
the Himalaya and the Punjab— William Patterson and Charles Campbell who joined 
in the Punjab in 1851 and 1853—Frederick Grant and William Vyall who joined in 
the Central Provinces in 1856 from the Thomason College at Roorkee. Vyall died 
at Rangoon in 1888 whilst serving with the Burma revenue survey party and Grant 
five years later after a special extension of service. 

LUIS encre uu cese Root 


‘Tar “Lesser Fry 
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ioraa to revenue survey were made to no fixed soteblishinioat and 
at no periodical intervals. There were no regular tests or examinations as in. 
the trigonometrical and topographical surveys.. Revenue survey parties were liable. 
to unforeseen retrenchments, or equally unforeseen creation.. Assistants had :to 
be: picked up when and where available, and Calcutta was by far the “best 
source of recruitment ; either from its many schools, or from young men arriving 
from overseas in search of employment. Officers up-country had many oppor- 
tunities of finding young, men anxious for a job, even if. they had no technical 


! DDn. 624 (51), DSG. to BG., 54-56 *GR. LP., from DSG. , 2-4-59 (57-8 ). 
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qualifications: Some were unsuited tó any sort of professional work or to any 
. regular discipline and there were frequent.cases of misfits, misconduct, absconding.: 
Many. promising recruits found early opportunity for bettering themselves; but 
.on the other hand many gave long and devoted service to the Department [ 465 J: 

John Adam reached India at the age of 23 after employment as a bank clerk à in 
Scotland and in 1848 was engaged for Wyatt’s party in Bihar; - 

: After finishing my education in Scotland, I went under indentures to...the Union Bank 
of Scotland. ... I remained for six years, when I came out to Indis in 1841 as assistant to a 
mercantile house in Calcutta. ... In 1845 when I was on a salary of Rs. 360 p.m. one of the 
partners was taken ill with cholera and: died, and the other determined on...going back to 
England. I was..thrown out of employment. ... I joined the East India Railway...Civil 
Engineering Institution where I remained for two years. ... I received no salary from the 
Company, but maintsined myself from what I had previously. 

You were kind enough to appoint me as a third-class sub-assistant on the Tirhoot surv ey 
upon a salary of Rs. 75 & month!. 

Adam was short of cash and Thuillier reported that the PERE of: 
the steam vessel Nerbudda claims from Mr. J. Adam...the balance of messing and wines and 
beer supplied during the voyage from Calcutta to Sitapore. ... You will be good enough to 
remit...Rs. 73-12 to this office, deducting the same from Mr. Adam's next issue of pay. ... 
The transaction...is viewed with much dissatisfaction, more especially as the expense...for wines 
and beer, Rs. 49, for & period of about 15 days, shews a very unnecessary extravagance. f 

In sending the remittance Wyatt pointed out that Adam had already paid 
Rs. 24 before leaving the boat, and had always intended paying the balance as soon 
as he drew his pay?. A year later he was promoted to Rs. 100 and transferred to 
the cis-Sutlej survey. He was no longer on the survey roll of 1855. 

Burgess lost & promising recruit in St. George who had joined in Rohilkhand 

from a Dragoon regiment [ 443}; 

.. His leaving me to take employment more congenial to his taste...at Shahjehanpoor - was by. 
his own desire. ... He is a neat draftsman...and expeditious, but his chief...{ talent lay ] in 
architectural design and drawing, in which I have met with few or any equal to him in this 
country. ,.... He has had great experience both in England and America, and is much acquainted 
with his duties as a surveyor, though of course our...[ procedure ] was new to him’. 

St. George resigned for service on the Railways with salary ‘‘precisely four times 
the amount he was then receiving". One would welcome the story of how a man. 
with such qualifications came to be serving with a cavalry regiment in Indiat. 

Thuillier engaged William Stevens for Gastrell’s party in 1856, 
a young gentleman of respectable family and education who has lately arrived from England; 
tested by examination ; possesses the precise qualifications adapted to our wants. Has signed 
the usual 3-year agreement ; appointed on Rs. 100 from 20th May 1856 ; ordered to Berham- 
pore. ... Has lately been employed in the Bengal Marine service ; a knowledge of the language 
yet to be acquired ; applies for appointment in Great Trigonometrical Survey. ` 

His resignation within tbe: 3- -year period was refused and he absconded on 14th’ 
October 1858. He suffered from “a dislike of being checked, backed by a strong: 
will", and ''deserted for the ostensible object of joining one of Messrs Jardine & 
Skinner's silk factories, but when they heard of the circumstances they declined to 


have anything to do with him "5, oe 

.Qur old friend William Chill, reappears in 1846 [ 1v, 391-2]. He explains the 
reasons which drove him to Sind after break-up of the N.w.P., surveys ; 

Thrown out of employment, and unable for near two years to got any place but that of a 
section writer on which to support a large family ; possessed of no interest, and having no 
friends on whose exertions...to rely for a place in Hindoostan, I was driven by great distress to : 
&ccept an appointment in Scinde, ...though the country was distant and excessively dear, 
&nd my going there involved grant. expense and...separation from my family, and though... 

a much my junior was there on & higher salary?. 
. After four years at Karichts he begged Wyatt to arrange his return ‘to Bengal; 


1DDn. 36/21 ( 193-4 ), to DSG., 10-749. Ere: 37/56 ( 2, 211), DSG. to Wyatt, 294-& 20- 548; 
37/68 (257), Wyatt to DSG., 13-5-48. *DDn. 485 (54). *DDn. 624 (45), DSG. to 8Q., 54-56. 
i pir. 36/25 ( 116-7 ), DSG. to Gastrell, 2-8-58 ; BRC. LP., 1857-8 ( 67-8 ), from DSG., 2-4-59. * Nathaniol 
Hodges also with Sind svy., but senior to Chill; { tv, 398] bLB. 37/58 (137 ), 1-1-41. ; 
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; He complains of the climate of Boinde and his separation from his family who are.. 
Caloutte, end is desirous of...transfer to Bengal on a lower grade, even Rs. 150, ...in eig 
for Re..250 which he now draws in Bcinde. ... I have no wish for him on this surveyl.. ; - 

Wyatt was however persuaded to ‘accept him in place of Lane who had just 
resigned [ 435 J. ‘Leaving Karachi in the middle of November, Chill reached Barmer, 

- 80 miles west of Abu, .on 12th December, arriving there , 
after & tedious march across the desert. ... I intend starting immediately for Nusstrapud: 
Thence I go through Dholpoor to Calpee, where I take boat and proceed to Mirzapoor, and as 
I march from twenty to twenty-four miles daily I hope to reach it quickly. ... I intended pro- 
ceeding to Mirzapoor vis Baroda, but...[ was ] advised...not to take that route. ... I should have 
preferred going by sea to the great fatigue of marching by land, but I wanted the means. ... 

Ajmer, 28-12-46 ; I reached this place late lest night. A fever detained me a few gaye 
after passing Pallee*. I leave this immediately for Kalpee. 

When I wrote to you from Kurrachee I mentioned a month and twenty-six die. as the 
time it was likely to take me in reaching Calcutta. ... I was very much misinformed. ... lt will 
take me...another twenty days to be at Mirzapoor, and I have already been a month and 11 or 
12 days. ... I have been exerting myself—to the injury of my camels and my own and 
servante’ health —to make a quick passage. ... T have had two attacks of illness, and still feel 
the effects of the last fever. ... The illness has been owing entirely to...the sun and night dews*. 

~| Calpee, 27-147 ; I have just reached this station. . I left Ajmeer after writing to you on 
the 28th, and pureved my way towards this place via Dholpoor. J reached Dholpoor on the 
12th instant. As I bad been ill on the way and still continued ailing, and as my small stock of 
medicines was out, and my supply of money reduced to a couple of rupees, I ventured to ee 
my route, and...went to Agra which was but two days march, and took boat there. 

Y reached Agra on the night of the 13th, and only waited time enough to have a few pite of 
clothing washed, leaving it on the morning of the 16th. ... In so long a journey many circums- 
tances will arise to a man with such limited resources as mine have been. ... If my camels 
broke down with ftgus I was [compelled ] to await their recovery...because I had not the 

means to get others. - If my men or I fell ill, Y was obliged to halt for want of a dhooly. . 
Scarce a week passed without the loss of a day or twol. 

He reached Allahabad on 7th February and joined Wyatt, at Patna, on 28th. 
In September he was transferred to Sherwill’s party and his inertia when in charge 
of the traverse computations resulted in the passing of very serious blunders, and 
even fraudulent work [ 255, 304-5 ]. Sherwill reported that he 
neither possesses energy or application, nor apparent liking for his work, to constitute an 
efficient active surveyor. Mr. Chill appears to possess a dreamy, uncollected, unintelligent... 
mind. He can never readily answer any question relating to his work; appears to know 
very little about work performed by his subordinates. ... Mr. Chill is totally useless to me. ... 

Mr. Chill...has, after three whole months labour completed 40 square miles, an area that 
would occupy the same establishment under any other of my assistants about three weeks. 
.. I positively can never give him a camp again. Itisa farce attempting to get him to look 
after anything in the shape of work. What are we going to do with himë ? 

Hir resignation was accepted the following year and he found employment with the 
Customs Department in Calcutta. 

: The demons of extravagance and debt laid stranglehold on many an excellent 
assistant, and Wroughton complained to Wilson, whose party was working within 
4 few miles of Calcutta, of his assistants ‘‘being constantly in Calcutta, with or 
"without your permission. A visitation to this place without my express permission 
is not only irregular; but will...draw considerable discredit on the party who may 
violate this order”. Just before shifting his party to Dacca Wyatt found that his 
senior assistant John Bridge [ 440 ] was 80 much 

in debt that his creditors will not allow him to leave this station unti! he can make some 
arrangements for paying them. ... If he be detained by civil process for debt he will render 
ihimself..:[ liable ] to loss of appointment. He has applied for six months leave of absence’. 
The creditors were met, but less than two years later Bridge died at Mymensingh 
leaving Wyatt to lament ‘‘the loss of that able and experienced assistant". Some 
years later & son of the same name joined the Aracan revenue survey. 


'ipLs. 36/31 (53 ), Wyatt to DSG., 6-2-56. — Pali, 40 m. &. of Jodhpur, — *nrz. 37/58 (7, 9), 
12 & 28-19-46. ib. (24). "prm. 37/57 (21); 15-149; 63 (228), 5-3-50. pir. 37/50 (19), 
224-45. "DLE. 36/33 (64), Wyatt to DSG., 16-10-49. 
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We conclude with one of the tragedies inseparable from life in the wilds. In 
1850 Pemberton reported the tragio death of Anthony Smith, who bad first joined. 
the survey in 1837, drowned in a river in Purnea District ; 

On Sunday 31st ult, Mr. Smith went to Mr. O'Donel's tent and asked him to come d 
havea bathe in the river which..is 150 yards wide and very deep, in places 30 feet. Mr. 
O'Donel objected, stating.. that it was a great deal too hot ; Mr. Smith then said, “Very well, 
I'll go and have a swim and be back immediately for breakfast. He went to the ghat attended : 
by three or four of his servants, bathed, swam about close to the shore, came out of the water, 
partially dried himself, combed his hair, and then plunged into the river again and swam off, 
as if intending to go to the opposite bank. His servants describe his swimming as if in & race. 
About the middle of the river he decreased his speed, and when within twenty yards of the 
opposite bank he was seen suddenly to lift his arms out of the water and sink without a struggle. 

His servants thought he was trying to touch bottom, or had dived as he had done before 
two or three times when crossing, but he never rose to the surface again until dragged up by 
the net three hours after. Strange to say, when his body was found it did not appear that he 
had swallowed any water; the mouth was firmly shut. The doctor is of opinion...that he had 
ruptured his spleen by the exertion of t swimming, 8s bes was panels subject to attacks of spleen’. 
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Name, Birth, Death Appointed Employment Domestic 
ADAM, John 25-2-48 Tirbut, 1848-9; cis-Sutlej, 1549-50; resd. from Bank in Scotland 
b., Scotland, 1818/9 Calcutta before 1855. with merchs. Calcutta 
arrd. India, 1841. . S EIR. Eng. Inst., 
- 184 $ 
AGABEG, Paul 1-12-61 24-Parg. & Nadia, 1851-6; resd. 23-12-56; ed..7 y.. Denmark Hill, 
b., England, 1831/2 Calcutta to England. 1856-60: re-sppd., 18-21-60; London. 
Sylhet, 1860 till resd. 2-11-63. 
ANDERSOK, James G. 11-11-47 Tirhut, 1847 til resd., 15—6—49. ed. Merchiston, Scotland ; 
, b., Scotland, 1829/30 Mzirpr. 4 black edged appn. for avy. 
arrd. India, 1846. - : appt. 17-10-47. 
ABRATOON, J-T. © . 1712-56 E. Bengal, 1856-65. ed. Dacca Coll. 
. i acca 
ATTS, Chas. : 193-56. 'from,.rlwys.; Brtpr., 1856 til resd. for son of Francis; m., Agra, 
ed. as civ. engr. Agra empt. on riwys. 7-1-47, Isabella Rose, dau. 
t 0t of John Anthony. 
BARCLAY, Robt.. 20-958 Mmnsg. * E. Bengal 1856-65 ; 'Manbhum of Eurn. parents, both dead 


1856; Guardian, Rev. T. 


b.e. 25-86-41 — 27.7 Calkntta.- - Burma, & Cooch Bebár, 1866-70 ; furl to 
Morgan, Calcutta. 


ed. La tartiniére, Calcutta. CA Seu: wes qued. 1867-8 & 1860-70; Mrdbd., 
: T m, us 187! aw g - x : 
^ N. Bengal & Dacca, 1852 til) resd. $-1—50. EME EE 








BRATSON, W. H. . 1-10-52 
Calcutta 
BELL, ra H. 1-12-26 NWP., 1827-48; N. Bihar, 1844-51; E. nat. son of Geo. Banks B. 
70; IT, 397 py xs .Calcotta .. Bengal, 1851 till pension 1-1-59.  :- (1786-1847 ), Ben. Inf. ; 
v. Bib oft. i.t edad 2 !* d "' Qpons emp. as mulsuddis 
P NE $ 1 sé from 1855. Ee 
Bewxerr, W. H. 1-148 Delhi & Rh!kd. 1848-50; trans-Sutlej, 
. kd. by mutineers, MELLE .* . 1850-1; Bod, 1858 tll] death. $$ E 
: Jhánsl, 8-6-57. ` SD EC dd 
BEREEXLEI,B. Punjab, 1852-5. . 1 nd 
Bron, Benjamin Henry i *. 1-652. Punjab, 1852-9; passed exam. for BAS.  sonof Emile[ in )& Harriet; 
b., 21-09-38 ; bapt. Sx wre June 1859; Ch. Ngpr. 1859-66; r. bro.-In-law to Andrew 
(adult ) Simla, 11- 1057; 3 d ESL e Vis. : Hooghly, 1888-7: Calcutta Sbbs. 1868 Uver [359]. 
at ret. before, 187 78. 
BrLLON, Emlle i Oct. 3855. . dmn, Punjab to.1859 ; Ch. Ngpr., 1859 father of Benjamin (sup) 
till resd., 1-1-60, and busband of Harriet. - 
Barry, Arthur B. wet Nov..183-/. Bengal & ‘Assam, 1838 eti. disch. 1842; pr. sonof Oondr. Peter B.; 


d. 1851 [ IV, 399 J. Ponfab, 1847 tilt death. bro. to Chas. ( inf). 






BrawxY, Chas 21-11-85..,, WP. & Orissa, 1885 till disch., 1842; m., Chupàr, 8-10-44; Mrs. 
- [Iy, 397) drew plan for Allbd. ch.; RJO. 17 ( 59 ). x. Whiffen. 

BLYTH, Daniel Thos. [ IV, 397} |.. 1-10-36 |. RWP., 1833-41; Blhár, 1841-7; Ajmer & son of Condr. John B., of 
b. c., 1820 ; kd. by mutineers, Allbd. Rhlkd., 1847-53; Bdlkd., 1853 tl Allbd:; bro. to Geo. & 
Jbānsi, with w., .m.-In-law, 8—6—57 death conia. EE ain Wm. Gn); nL,- Caroline 
& 3 ch. err . before 1852. 

BrrrH, Geo. Henry. , S2. 1-212406 : Punjab, 1847-59; Cb. Ner 1859 till mr, 2nd., Masri. 30-10-75, 
, b. e., 1-10-29. i ANbd.. , resd., 1861 ; re- sppd- 1-5-62; Oudb, Jane Maria wid. of Sgt. H. 
ne er we no 1862-6; Bengal, 1865-70; Punjab, Wray of Mrdbd. rev. avy. 

! 1871-78. - es gor dau, of Thos. West & who 

E rU E verd e wor tee ots R d. of cholera, Nalini Tal, 

popeberecio Qno. 0 DTE UNES eat +» < June 1878. ed 

Burm. J. ENS oF. 1854 m DANI 1855. "pr bro. to above. 

BLYTH, Wm. Edw. UTY, 397] 1-1-34 1834-4 , 1841-7 Punjab., m . to.. Orpr, 80-8-39, Charlotte 
b., June 1818. i Allbd. Misir Hl rend. tor a uncov. dv. p. Chamberlane ; 2nd.. 

P E Pee E ra Sons is DU St ted Amritsar, 28-11-57, Sarab 
Sb ach Hunter, wid., dau." of M. 
O'Conner. ^ , ty 
-e4 . 1510-50 .:dmn., E. Bengal 1850-6 ; BAS.: 1856-8; son of Wm Henry & Mary 
EN A ted oe ; drawing max. Rs, 150 as office asst., of Calcutta; bro. eee: 
d BUT REED & H.J. 3 9, 430 
Dacca, 106-$—67, Ins 
fO? ts tay tta! i Eugenia, dau of - Geo, 
ate ec eet at R8 afta se unus Get DJ fo oa Do noci t Kallonui -*- 5:75 cgo 
sas SAN S uu" ues Suc urani eedi 
rus S t7 DIR, 36/18, (161 ), to DSG., 34-50. uel Su b. 
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CIVIL ASSISTANTS : REVENUE SURVEYS 





- 5 , Employment 7 yr 


$n me 





Borron, W.H. , 
Bowsr, AE. sdb ireo 12 
Borry, G. NS Stes. 


Boum. 7 7 775 50 
BhADLET, Chas, ‘Lr, 397) 

-D 1805/6 

arrd. India. 3813/4; 

d., 27-08-60. 


BRADLEY, W.E. 
d., 1$-7-83. 
Brapy, Peter Benry Wm. 
. €., 20-10-A8. 
BEERRKAR,P. M. 
BRIDGE, Jobn, sent. m, 391) 
b., 1808-8 .d., Mmnsg., 1851. 
BRIDGE, John, junr. 
Brockuan, W. D. 
BROWNFIELD, Constantine P. 
b.c. 1810. 
BURNETT, Duncan Welland 


‘Burrowes, J.J. 
BUTTRESS, Geo. Robt. 
b. c., 15- 7-40. 


Burress, Wm. Samuel 
, 18-2-44. 
CAMPBELL, C. H. 
CAMPBELL, Chas. Wm. 
b. e., 1-5-81. 
SUIS James 
b., England c., Jan. 1828; 
arrd. India, 1832. 


CHILL, Wm. Richd. 
[ r3, 371 ; Iv, 397) 
2 go 
TLE, G 
‘COKER, Geo. pm. 371; ; 5,397] 
b.. 6-2-0 


CoorER, J. 
Corxsi6B, P. C. 


DD "Pat. Aug. Geo. 
b. c., 151-42. 


DANIELL, Aex. m, 397] 
b., 1812 
d., cita; 19-4—55. 
Q'ARSELME 
Davry, Nicholas Thos. [ rv, 399 ] 
b. c., 18-12-23. 
d. 4-3-73, “ jupgle fever ” 


mDavxY, Wm. 

b., 1827/8 

arrd. India, 1820. 
Davin, Chas. 
b. c., Jan, 1828. 


patiorr, J. 
"Dar, James Henry [ TF, 399] 


JDEREMO , 
"Dx Siva [ Iv, 397} 
"Dr VERLA, Louls 


Dx DOXBAL, E, Mlchae] Durup 
x., Masri., 1686-7-79, aged 47. 


'DORAR, oe 

XLLJ508, 
b., ME c. 1819 éd. England; 
arrd. Indla ; 1843, to Indigo, 
-ejo Chas. Francis nr. Patna. 


SBwsr, o un 
D., 1831-2 
arrd. India, 1832 


xau ‘Jorm ] 
31,5571; I6 413 
tbhe., dàn. 1806. 


x “Ponpes, E. , * 
oxy, Robt. Benoni 
à. GoAlpira, Assam, 28-56-53, 
aged 16, x1. Gaubiti 


1-9-54 
1-2-56 


“Dec. 1861 


18-11-88 


1859 
1-2-80 
18-12-58 
Dct. 1828 
/15-1-58 
28-06-56 
“4-11-62 


21-12-46 
1-11-55 


1-9—60 


1-11-58 
8-10-44 


4-12-23 
24-19-55 
4-12-23 


1858 
Amritear 


1-9-59 
Oct. 1834 
7-2-41 


1-12-47 


1-947 


1-2-54 
33838 


71854 
*Nimach 


15-11-59 
710-849 


19-11-55 
Nov. 1846 


1-1247 
13-30-21 


1-49 
1-11-61 


| CP. 


;Do*0-31-54 5 Punjab, 18:65; Bind, 1856 till reed. 3864 


for Bett. Dept. '; great loss to Burvay™. 


Kgpr. £ or., 1854 bM Er T £d 


Ngpr..& or. "tl resd., 8-11-64. 
Bhika., 1861 tH Ed Feb. 1852, “v 
promising’. 


posalbly Boulton f iw 
Soro to G; B. (taf). ^: 


ee tS 


"bro. wa. 7. B. (sup)... eae 


KEP., 183841 ; Bib&r, 1841-88 ; oe, 


1868 till death. 


» * 


Frdpr, 1859-60 ; Bylhet, 1880 tD] death. 


H 


-&mn. Calcutta D0., 28-8-59 ; Ch. Ngpr.& 


CT. 1860-71 ; BGO. 1870. 


Badlkd. & cr., 1858-04 ; Oudh & op. 1864 


1) dism., 24-7-67. 


FWP. 1826-41 ; Bibdr, 1841-50; E. Ben- 


gal, 1850 till death. 
Aratan, 1858-63. offg. asat. & dmn. 
Punjab, 1854-6. 
N. Bengal, 


‘ 


m. Catherine Salons 1842; 
ather Of W. E. B. | inf}. 


son of Chas. ( sup ). 


father of John ( in ). 


. -20n of John ( sup). 


1856—80 ; Tippers, 1860-8; 


L. Assam, 1803-71 ; "Calcutta DO., 1877. 


N. 

L. Assam, 1863-4. 
Punjab & cP., 1847-01. -' 
Punjsb & Ondb, 1855-68; 

1868-9 ; -Ch. Ngpr. 


Benga}, 1852-80; Tippera, 1860-3; 


leave mc., 
& ‘cp. 1860-72. 


Ingo. Bry. w. Bon, 1878 ti! struck off 


‘21-11-76 absent wL 
Ovdb, & CP., 

Punjab, 1884 ; stil! serving 1892. 
Dacca, 1855. 


Punjab, 1855-9; Oudh, 1859-70; KRT., 
enslon, 81-10-82, ` 

rbut & Mmnsg., 1844- 

1853-64 ; 


1871-8 ; ret. on 
from Med: Dept.; 
60; Rhikd., 


3850-8; 3 CP., 


1866-9; KWY. 1860-74; 


RWP., 1865-70 ; 1n ch. Bwlpr., 1871- 8; 


Bengal, 1873-7 ; 


Jeave in India, 1877-8; 


in ch. Orissa, 167 8 tl furl. India, 1881. 


WWT., tll] disch. 1842 
1842-4 ; 
resd., 1851, for Customs, Calcutta. 
oP., 1855-8, 


Rev. 


Bd. Allbd., 
Sind 1841-6; Bihàr, 1847 tll 


RWP., till diem. 1884 ; dmn. PWD., Jbìpr. ; 


reemp., Bihàr 186 til ret. 

Punjab. f 

office aast., No. 4, Div., 
1-11-54. 

1559-62 ; 


Punjab. 1868-72 ; KWP. 1873; 


64-46. 


LF. till resd., 
DrJig 1863; Bwlpr. & 


ib&r, 


1877-81 ; furl. to England. 1882- 8; ch. 
CBE: 1883-5 ; leave op mc., 1886-8 


KW. 1834 HU disch. 


1842; Hd. Asst. 


DS8G.'s office, Calcutta, 1844 tili death. 


N. Bengal, I IE been t 

Bengal, LP., 184)- 
pera bdy., 1850; Sii: 
furl to England, 1868-70; 
"Mádnpr. 1871 til] death. 


incl fylhet-Tip- 
X. Bengal, 1857 ; 
ooghly 


from Preventive Offr. Customs; Bengal, 
LF., 1847 tilr esd. 81-10-57, to become 


Dep. Collr. 
Bib&r & Bengal LP., 
1847-56; 


dmn..& mutruddi, 
BAS. Assam 1866-70; Cal- 


cutta DO.,'1869—70 Cooch Bhr., 1876-7 ; 


' Orissa, 1878 ti) ret. on 


pension, 


1- 1-80; on bdy. svy. Malda after ret. 


N. Bengal, 1854-60. 


-Orisss, Bih&r, :L. Assam, 'tH! diam, 
8-6-51. * 

RBjputana, 185¥ im dbch., 1-11-55. 

TH pee JBibir, 1846-7; Rjptna, 

N. Bengal, 1859-60. 

-24-Parg., 1849; ‘til freed, 1-949; 
„previous knowledge of rivry. avy. 

dmn. CP., 1855. 

Tirbut, 1846-8; Punjab, 1848-59; 
Ch. Ngpr. 1850-60 ; OF., 1860 tl) dim, 

e- 1-87. 

X. Bengal tll] diach, 16-5-50. 

SBhikd., 1821-37; ch "Ralasore.. 1837- 


442 ;1887-12 ;Parncea, 1842 till reed, 


1846, witbout pension. 


pes 1849-50. : 
Asam, 1851 till desth; emp. as ne 
* mutruddi" . ' 


‘from Ie' 


Martinière Bch., 


Calcutta. _ 


bro. to Wm. Samuel ( inf). 


, 


bro. to Geo. ( sup ). 


son of Sgt. James `C. of 
Commt.; parenta “at 
Ambila 3850, took ch. of 
bis w. & child. 


5th son of Lt. Commy Bem. 
C.. Mrfpr. 5-8-32, 
Indiana Clarke. : 


son of Lt.Col P.'T. C. 
( 1780-1832 ), Ben. Inf. 
ed. Ls Martiniere Calcotta - 

resdg. Amritsar, is 


son of Maj. C. W. C, ( 1793- 
1848 ), Ben. Inf.: 


2-2-80 ; w. MartbaMary d. 
in childbirth, Serampore ; 
member of ABB. 


bro. to Nich. (sup); m., 
before 1852. ) 


"bro.'to -Jules, GTS 
ur 


Es Ool: London ; 
EDS Yodigo Pl.-Frdpr. ! 
later Dist. Engr. Mans 


eon of James, Benr, at p 
bro to James 19 
Jindy., 17- iah, x 

fBhth 


dead before 1847; 
England & La n ust 
Calcutta 
son of “Robt; SU Commy 
^om, ni ubi —b-84, Mar- 
sabella Macklin. 
D Bangalore, 2-2-39. 


h. ot Bam. Fleming, who 
. Aged 30; 
same ad. 
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Lrrrixwoop, Henry Rose 
b., 5-11-43 
Uoc d, Mandalay, 9—8—94, cholera. 


7 


Name, Birth, Death Appotlnted Employment 
Foy, A. 2-7-47 Punjab, 1847-60; leave on mc. to 
3 T . England, 1860-1 ; Oudh, 1801 till read. 
PUDE EN cube: 411-61. . .- ; 
. Yov, Chas. Christopher 20-12-21 Bengal & NWF., 1821-42; Kaithal & 
[ rmx, 371 ; 79, 398) . Punjab, 1844-63. 
b., Delhi, 25-12-09. 3 3 
Fov, Edw. 7-2-55 Derajit & NWF., 1855-60; Nwr. & Bind, 
€ ^ è 1860-3; CP., 1803 till absent from 
` 3-3-66. 
GIBSON, Andrew John 14-3-61 Dersjat & wwy., 1861-77; ret. 2-12-06 
b. c., April 1842. aged 55. 

Grssox, J. H. <- Rhlkd., 1848-50. 

Goxxss (Gomez), A. D. B. 1852/8 Geol. Bvy. 1849-52; Rev. Bvy. 1853-6; 
Dep. Collr. Sundarbans, 13-12-56; 
seeps 1866-84; Riwys. Calcutta, 

4-9. 
Gorx, J. ane 24-Parg., dmo., 1848 till disch., 1-12-49. 
Gor, Wm. Francis ; Nov. 1826 KWP., 1826-41; Blhár, 1842 tit) death, 
L, 371 ; 1v. 308} 
d., Mnghr., July 1846. 
GouLD, Lewis 1849 24-Parg., 1849-52. 
GRART, Fredk. 11-7-56 OP., 1856-75 ; Bih&r, & Punjab, 1876-9; 
b. 14-8-36 ‘ Pegu ch. Bev., 1881-4; cp. & Chtgg.; 
d. Bangalore, 22-1-98 1885 till sick leave after extn. 1892 
à ret. 12-10-92. 

GRERN, R. B. : CM "D DerajAt, nwr., 1859 till resd., 1-10-61. 

GREEN, R. R. 18-8-58 Dera]At, KWP., 1858 til resd., 1-8-62. 

GUSTAYINSEI, Louls Thos. 1-1-50 v. Biographical Notes. f 

HAMILTON E N. Bengal, 1858. 

Hanı SINOR 28-10-52 Rwy. & Oudh till leave on mc. 21-7-78. 

b. c. March 1830 
d., 29-5-74 : 
HAzRIS, Chas. Barrett 7-548 Punjab, 1848-61; Sind, 1858-62; later 
wr. in CE.'s office, Agra. 
HARRIS, J. W. et Sind, 1858-62. 
HREALY, Richd. 1-11-47 Bihár, 1847-50, as mutruddi. 
HzisBAXx, Wm. [ 1v. 399] Bept 1837 from asst. mr. Upper Orphan Sch., Edrpr. 
;b. e, March 1831 . to Orissa Rev. Svy., 1837-42; Bibar, 
I 1844-8; 24-Parg. & Nadia 1848-51; 
3 * discontented, ... troublesome''. 

HoDozs, Nathaniel [ IV, 398] 17-1-23 Delhi, Punjab, & NWP., 1823 til disch., 
b. c., March 1805. $ 1842 ; Sind, 1814 till ret., 1851. 

Honoson, G. J. Sind, 1860. 

HopnosoR, J. E. 1-11-53 Punjab & Sind, 1853 tll resd., 9-3-66. 

Horrxen, Edw. Wm. [ rv, 399] 1-10-31 Bengal, LP. 1831-42; Sind, 1843-6; 

b., 1812/8 Rhlkd., 1847-55; BA. & ch. Bev. Litho. 
g Br. Calcutta, 1855-62 [ 359 ]. 

Horsor, J. G. 1-57 CP., 1857—60. 

HOWARD, R. 19-06—53 Punjab, 1853-4. 

Horsnes, Geo. P. 18-2-47° . Punjab, 1847-65; Derajit, 1855—61 ; NWT., 

b. e., Jan. 1831. e -1861 till ret. on pension, 1879. 
Hyper, Alfred 19-2-56 E. Bengal, 1856; Manbhum, 1860 tiD 
b., England " , death. i 
00 oe.. , ' 
armaa ii : 1-1-57 Bengal, LP., 1857 till read, 1-5—60. 
b., England. 
Ivey, Wm. (TV, 399] 1837 Benga) LP., 1837 ti] dism. 1847; to Eng- 
b., 1820/1 Jand, 1847-9; fe spas 1-12-49; 
d, DDn., 12-10-86; x1. Bengal LP., 1849-61; Drjlg. Tea S8vy., 
1862-3; CP., 1861-65; ars. Oct 1865 
to June 1866; invd., 1-667. 
Jonsson, Edw. Thoe. Smith 18-10-47 v. Blographical Notes. 
X arr, Thos. (rv, 399] 14-89 Orissa & Sylhet, 1839; till disch., 1842; 
d. Sylhet, Jan. 1847. Mdopr. 1844-6; Sylhet-Tippera bdy.. 
; 1846 till death. 

KAYAXAGU, John Chas. 31-10-46 v. Blographica] Notes. 

KRAKE, J. Feb. 1847 : Punjab, 1847-53. 

Kay, Fredk. Wm. 4-12-54 Bind, 1855-8; Bdlkd., 1858-60; CP. 

b. 27-8-33 : 1860-1; Onudh, 1861-6; ch DO. & 
B Comp., Bev. Svy. Calcutta, 1866-70; 
Burma Rev. Svy., 1883, bolding ch. 
1 -— 2c 1887; ret., ZTO; aner tao extus 
LBO, John [ Iv, 399 17-1- icutta Town vy. under chalch, 
E b., 194 1820-4; Mil. Bd. off. 1825—6 ; canals 
d. Calcutta, before Aug. 1856. under Baker, 1826-7 ; occas). Rev. 
. Bvys. 1828-9, 1836. Sylhet & Cáchhár, 
1887-43;  Hd.mr. Sylbet Govt. Bch., 
1843-5; N. Bengal Rev. Bvy., 1846-7 ;: 
in ch. Noakhall, 1847-8; Lower Assam, 
1848 till ret. on pension, March, 1854. 
EmrA RAM . 1846 Ch. Ngpr. 1861-2. 
Latta RAM i 1835 N. Bengal, 1863. 
b. e. 1820 ` : 

LAxz, Wm.[ TY. 3 L 10-2-37 v. Blographical Notes. 

LAWRENCE, John Bie on Ver muLsuddi, BlhAr, 1846 Punjab, 1847-81. 

Lx"nor, J. H. eee Punjab, 1851-2. 

LuxrrLit, Edwin G. 1-1-60 Ww. 1860-2; OP., 1870; KWP, 1872; ch, 

bd., 10-10-45. No. ? Party, Burma, 1877-86; ret. 
11-4-1901, after 6 mo. extension. 
6-10-00 Assam & Bengal LP. 1860-70; CP. 


til after, 1881. 
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Domestic 
pr. eon of Chas. ( inf ). 


sop of Condr, Andrew F; 
Ist., Meerut, 


: m., 23—8-$0. 
Sarah Few ; 2nd., Meerut, 15-10-35, Cecilia Templeton. 


pr. son of Chas. ( sup ). 


m., Juli Elizabeth before 
1874. ; 


son of Dep. Commy. ; left one 
motberless child. 


[from Free Sch., 


Calcutta. 
from Roorkee Coll. 


both these Green's bown in 
same list ; pr. broes. 


son of Lieut. H., Ben. Inf. 


fon of John; m. Simla 
15-1-53 Elizabeth Webber- 
ly, dau. of D. C. B. Clarke. 


pr. Son of Edm. (1787-1819) 
É i 1796-1825 ), both 
en. .. wW. and 2 » 
1845. * a 
son of Capt. A. H.; pr. Gdn. 
overseer, Benares, 1860. 


4 sons ed. Stokes’ Sch, 1868- 
81, incl, Alex. Prest ( 1864— 
90), Ben. Cav., Punjab 
Inscr. (173 ). 


Pr. bro. to Alfred (sup J 
m. before 1852. 


left wid. ; bis dau. m., Cal- 


cutta, 16-3-60, J. H. Pon)- 
son, R ; 


m., Calcutta, 5-10-27, Har- 
rict Elviras Benjamin; 
2nd., Eleanor, before, 1841. 


Un es 


g. son of Rev . Bamvel L, c 
1871: Orlass 1878; Burma 1879 served of Edington, Tector 


Wits; ed. Ia 


Martinière Bch, Calcutta: m, 


twice; 4 sons at Stoke's Sc 
Vans 1881-98, 2 following i 
vy. x 














Domestic 








nat. ron of Lt Col Malcolm 
Edw.L. ( 1808-59 ), Bon. Inf. 


E 


father In Calcutta, 1849. 


from Lawrence Asylum. Bank- 
war. 


enl. Ben. Eur. 11-06-89, Lon- 
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Name, Birth, Death Appointed Employment 
Lorne, Edw NE 1-147. „Punjab, 1847-55 ; Bind, 1855-70 ; Punjab, 
b., Oct. i827. MS to 1877. 
MAOOFOCHIE, G. B. 1855 m)ptus, 1866, tiU “reed. 1857 for ciy. 
à : A employ onder Collr., Agra. . 
Mavor, Wik 1-12-59 E. Bengal & Arakan, 1859-60. 
MASSORI, Louls J. 14-11-36 Mdnpr, & Hooghly, 1837 till death. 
å., Berampore, 15-6445. . V d 
Mar, Robt 1-1-48 N. Benga! LP.. 1548-50 ; absent, 1850-1; 
b. e., yay 1830. reappd., 19-5-51; agaln absent alck 
arrd. India, 1832. ~ from March 1852. 
McKxyER. J.P. : ka Ponjab, 1855 tUl absconded Be t. 1859. 
Meany, H. 29-9-57 Deraj&t, 1857-60; Oudh, 1860 ti) resd., 
‘1-10-60; re-appd., Oudh, 8-10-62; 
disch. from OP., 7-12-4. 
Canal Dept. Bind. 1845-7; Rev. Bvy. 


MILLARD, Eeret. "a 16-29-47 
b. Bt. Martina in Fd., : 
London, 1820/1. 
kd. by mutineers, Jhànsl, 8-6-57. 
MONTGOMERY, C. A. 
Morax, John Kenneth 1-7-51 
b. c., May 1885 


Mum Chas, [ I7, 399] 
18 

dapt., Calcutta, 16-06-11. 
MULLIKE, Chas. Wm. Li, 499] Nov. 3834 


1858 


MuKBOW 
kd. by mntineere, Jhä nsi. 
Kase, G. E. 1-1-60 
Niıcaosox, Thos. W. 1-12-59 
O'DoxzL,James Hugh [1F, 400} 1-12-86 
b., 1819/20 
d. in fd. nr. Nowgong, 
Assam, 22-4- 72. 
OTTO, Geo. A. im. 490] 18-941 
b., 1826/7 : 
d., Calcutta, 17-86-48. 
PALYREY MAN 1856 
Xd., by mutineers, Thansl 
PARKER, John E L IF, 400 ) f Sept. 1819 
Da BOTO 15-12-58. ' 
RIDT., 
PATTERSON, Wm. Henry 1-12-51 
b., 24-9- 
PEMBERTON, B. L. 20-12-56 
PEMBERTOK, James Jeremiah 1-6-35 
(rv, 460]. 
PEXBERTON, Jas. Su wart 6-10-60 - 
7-48 x 
PERKINS, J. mt 
PERMIES, Thos. Hanbury Feb. 1835 
LIF, 398 
PELLIS, Anthonys [ Iv, 400] Oct. 1841 
b. e., May 1824. 
PunLrms, B. [ rv, 400) Oct. 1837 
PICKARD, James 1-11-46 
-b., 1831-2. 
PIcEXL, Henry 1-10-45 
A b., eriei, 1822/8 ; 4 
ard. Indis, 1845. NE t 
PORTEOUE, H. A. [ Iv, 400] Oct. 1836 
PRINGLE, John Robt. [ tv, 400] 1-8-38 
b., 1818/20 ( 1512-3 74 d 
PRINGLE, Walter Hovenden 1841 
[ 1v, 400] 
b. e, 1822 
Bax, Goo. 1-9-59 
BEIOSEF E. 6-12-55 
RxnLy, Thos. Wilfrid 18-10-69 
b. 1842 è 
_ BEYKOLDS, W. H. 14-841 


b. 20-2-43. 


` Ohtgg., Bib&r, Mánpr., 


Rhikd, 1847-54 ; Bdlkd., 1854 ti) death. 


CF., 1854-7. 

E.& N. Rengsl, 1851-4; with expn. to 
Kuki His, 1860-2 ; absent wl. to Eur. 
Jan., 1662. 

Denga! Lr., 1834-40; Bihàr & N. Bengal, 

^. 1840 ti} pension 27-10-57. 


Bengal Lr. ti resd., 1840, for Salt 
Dept.; Survr. in Sundarbans, 1844 till 
pension 1852 ; then Customs, Calcutta. 


don; arzd. India 11-11-39 
pie & 8 ch, perished with 
im 


son of Chas. and pr. cous. to 
Chas. Wm. ( iny ); m., between 
May 1849 and May 1850. 

m. 2nd. lst., Chtgg., -28-11-88 
Margaret Brown; d., 
Calcutta., 8-141, Elizabeth 


Ker; 8rd Calcutts, 20-10-43, 


Primrose Bhep ard sis-in-law of Francis 


Balkd,, 1854 til) death B-6-57. 


Manvbhum, 1860-2. 

E. Bengal & Arakan, 1859-62 ; Bencal LP., 
1862-4 ; CP., 1864 t1) ret. 1-366. 

Orissa, 1837-40 ; Mdnpr, Puroca, and 
N. Bengal, 3640-53 ; ch. Assam, 
1858-6; ch. Arakan & Chtgg. His, 
1855-64 ; Assam 1867 til) death 

Bengal LP., 1841 tll! death. 


&ppce., Bdlkd., 1856 till death 8-6-57. 


Banpal, LP., 1819, til dism., Dec. 2840; 
re- appa Rihår, 8- 10-44, ti) death’ 
dmm., “of high order”. 

Punjab & KWF., 1851-0 ; Oudh, 1859-62 
Calcutta DO., 1862-6; Oudh, 1866-70: 
Y. Assam, 1871- -8; ch. Topo., Malwa, 
1883-5; leave to Eur. 1862: 1872-8 
1879-80; ret., aged 55, 24-90-93. 

Bdlkd. & CP., 1856-56; AME in tbe 
steps of his ‘excelent father” 

t. Biographical Notes. 


CP., 1860-71; Punjab, 1872-78 ; Burma, 
Bengal, LP. till 1890; then ch. Punjab & 
Bihar parties, tiU ret. 1-10-98. 

Punjab, 1852-3. 

KWP., Bihar & N. Bengal, 1835 til resd., 
1845; re-appd., 1846, Panjab til! leave 
to Australia, 1852; possibly with Record- 
kpr, KWP. Sectt., ‘Agra, 1855. 

Bihar, 1841-5; re-appd., 24-Parg 
18-49-52; Mmnsg.. 1852-5; 
1855 tUl ret., 1858. 

Balasore. 1837 t1) disch., 1842; with Bev. 
Bd, 1848-5 on Assam maps [242]; 
Lower Assam, 1845-52; E. Bengal, 
3852 tili resd. 25—9—56. 

- Bihar & LP., 1846-55; Arakan & Chtgg. 
Bills, 1855-64; N. Bengal & Ch. Ngpr, 
1864-8; Assam 1807-9 : Burma 1809. 


avan, 


.Tirbut & 'E. Bengal, 1845-50 ; Punjab, 


1850-1. 


1836 till disch., 
1842 ; Arakan, 1853 til) sick leave to 
England, 1855; read. on return, 1-9-57. 

Orissa, 1838-42: N. Bengal, 1843-65; 
Assam, 1865 til) ret. 1867/8, aged 55. 


Orissa, 1841 tUl disch, 31843; ch 
foundry, Calcotta, 1848 'eni reappd., 
* 71-11-46; Bengal. LP., 1846-53; cb. 
Arakan, 8-11-53 tUl dism.. 1856. 
OP., 1859-77 ; Rih&r, 1877. 
Arakan, 1856 till absent from Ang., 1857. 


BoWkd. & Ondh, 1859-61 ; Calcutta DO., 
1865 ; cP., 1865-71; Bo. Deccan topo. 
1872 : Calcutta DO. 3876-7. 

Punjab & Derajāt, 1861; Asst. Surv. 
Ambeyla expn. 1868; resd. 18-7-70 to 
Forest Dept. ; Constr. 1887: to &. of I. 
24-10-90; Bupt. Forest Srys till S0-9-99. 


Moran | rv, 284 ). 


m.. Bglpr., 11-7-44, Charlotte, 
daw er Geo. pevckland ; their 
son, Jas. oppner, a 
fee Ee “Saas “en 
m rt Te 
Calcutta. : RES; 


son of Wm.; m., Agra, 12- 
Catberine Manuel 6-91, 


m., before, 1866. 


son of James Jeremiah [ rv 
460). 


bro. to B. L. (sup). 


bop of Astt. Commy. 3. 0. P., 
TS uu 1641); m. Mary before 
son of Robt. Howell P.; 
Calcutta, 5-5-51, Delphine, 
dan. of Patrick Dudrence. 
bro. to Anthony (sup); m. 
before 1855. 


son of Henry; m., Calcutta 
18-11-56, Esther Eliza raat, 
of Thos. White. 


B. A. P, of Customs, ad, Ca)- 
cutta, 8-7-5 


of Bobt. P.; m. let., 
Edrpr, 27-11-49, Hannah 
Amelia, dau. of Vm. Tborpe ; 


son 


2nd., before 1672, Christina 
Madeline. 
bro. to J. *. P.( sup); w. 


and S ch, to An, 1853. 


from Montague's Bch., Calcutta. 


from Lawrence Asylum, Bank- 
War; FEROS. 
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YenL, London, 9-149; emb. 15-6 ; arrd. Calcutta 28-949 ; joined regt. 





Name, Birth, Death Appointed Employment ET - Domestic . 
Rosse, John James (I, 372; 23-7-93 -: WWP., 2823-41; Blbàr, 1841 till disch, son of Lt. Qmr. of Hx. Bth 
Tv, 398 ]. so 16-12-44. Dragoons. 
SANDERSON, W. Oct. 1847 from Ordnance Svy. GB.; Rhikd., 1847 
b., England. til) disch., 1851, a troublesome charac- B 
Her ; to Bupt., Embkm etm Feat 
Savaor, B. Aug. 1857 Arakan E Chtgg. "Ble, "1857 UU resd. fom ‘Montague's. Bch., 
BooTT, B. 1-10-61 punjab, 1851-9; Ch. Nepr, 1859-62. D ae S. ua) 
BRERIDAN, C. 20—9-60 Oudh, 1860 till resd., 1-13-44. 
SINCLAIR, Wm. jou 1-1-54 Mapbbum & L. Assam 1882-9; ,Ch.Ngpr m., Dora Elizabeth before 
b. Bept. 1838. . Pr” & NWP, 1870-6 furl. to England, 1876-7 ; 1871. . 
. DO. Calcutta, 1878—93; ret. 23-983. s 
Smart, Arthur David - . 8-12-47? Bibar & Bengal LP, 1847-62;° Upper bro. to Robt. (inf), as widr., 
b. 15-10-30. Assam 1962 tül resd., 5-1—65 > to bp. lst m., Calcutta, 2-11-59, Julia 
1-10-70, to ch. training party ; to suptd. Piele, daw of B.W. Lazarus 
Mhrja. Ch. Ngpr. Estates till ret. 15-10- 
55 aged 55. 
SMart, Robt. Broughton 21-98-46 Bihér & Bengal LP., 1845-60; ch. N. as widr.,m, Calcutta, 25-10-59, 
. €., 3-3-27 Bengal 6-10—60, & Assam, to 1865; Harriet Jane, wid. of G.B. 
i ch, Cr.. No. 2, 1566-72 ; Bdlkd., 1872- Wilby ; father of Robt. Bod- 
- 6; Orissa, 1876-80; furl. to England, dington, appd. Rev. Svy. 
1880 ti) ret. age 55, 1812. 1-1-64 ; member ASB. 
SITA, AL soo o] 16-1-37. : i 1837-42; N. Bengal, 1844 till ; ` 
819/20; dro. 31- 3-50 E ^ death. 
Barrel R., RAjshabi, " 7 ; 
SxiTB, Henry Maitland : June 1835 Med. Dept., 1829-35 ; NWP., 1835-8 ; Orissa, F 
[ IY, 400 ) s +. 1888 to disch., 1842 ; St Nvgn. Dept, 1843- : 
b., 1813/4 50 as engr. str. Jumna; re-appd., Assam, 1 
d., Akyab Dist., 12—459. Oct. 1850-4 ; Bengal LP., 1854-8; x aum 1859 to death. = 
Bore, Robt. Abraham [ TY, decl. 14-241 Purnea & N. Bengsl, 1841 till temp. ch. 
b. ¢., Dec. 1825. 10-3 to 6-10-60 ; absent wl. 16-11-60. 
SxYLIE, Samuel Mack 24-7-60 E. Bengal, 1860-7 Kyaukphsu, Burma, from Serampore Coll. 
b., 25-11-40. 1868-70 ; N. Bengal 1870-2 Deccan topo. i 
. 1872-80; Calentta DO., 1853; Hd. dmn., 
: from 1888; cD., 1892 till furl. 1-4-91 pendg. ret. 
STERKDPALE, Wm. Crawford 7-5-49 24-Parg., resd., 28-86-49 ; after one month's 
b.. England, 1831/2. Calcutta service. : 
ST. GEORGE, Wm. July 1852 rev. svy .Rhikd., 1852, tillresd., June 1855, to from, 14th Lt. Dragoons’. 
b. 1826/7 Rlvys., Shahjahanpur (437 j. 
SrevENS, Henry W. 4-12-4586 from Benga! Mar.; E. Bengal, 1858 tiU bro. to Wm. CES 
b. & ed. England resd., 4-12-59, on completion 3 y., service. 
arrd. India, 1856. Ze og 
STEVENS, Wm. 20—-5-56 E. Bengal, 1856 ti] absconded, 15-10-58. bro. to Henry ( sup). 
b. & ed. England i 
arrd. India, 1856, : $ j : 
SULLITAN, P. 1849 24-Parg., 1849 till resd., Feb. 1850, to join son of Ordnance Sgt., Dum 
: parents. Dum, tr., 1856 to Agra. 
SwETENSHAM, E. i `` 1854 + Rijptna, 18560; . 1855-6 
Swingy, Geo. S. [ Iv, 400] Oct. 1841; . Cchr, 1841 i "dinch., 1842: Asst. mr., pe ar John (inf); m. Before 
b., 1822/4 : M t0, Govt. HM D siner: 1813-5; re-appd.. 1850. 
- : ^12 Mánpr, 1855-6 ; Bihar, 1846 tii - 
; . (o8 , suspended, 1848- 50; E. Benga}, 1850- 
) <>. TUNA L'S 85; Kyaukpyn, Burma, 1869-71; out of lists from 1877. 
BwrhxT, John [ Iv, 400 J 17-1- 37 Sylhet & Cchr, 1837-43 ; Mdnpr, 1814- bro. to Geo. (sup ). 
d. Assam, Jul: Aue. 1849. Sept, gt: Lower Assam, Noy, 1847 
es : 
TALBOT, enn a ee 1-12-48 resd. from topo. 1-7-62 [432], to Bev:; Father ill at Lucknow, 1851: 
by Oct. 1830. GT3., >- :-Puojab, Balkd. & OP., 1852-61; ch. m., Rebecca before 1862. 
1-10—52; Rhtkd.. 1862-5 ; Upper Assam, 1865-72 ; 
t Rev. Svy. RWP., Bihar, Orissa, 1872-80; Burma, ? Pss 
1880 till ret., Oct. 1855 at age of 55. " 
TBOMTSOR, Corrie J0-1-69'- Ondh, 1859 till resd. 27-660; with 
forfeit of 4 salary. ; ] 
TuHourson, Geo. V. 19-11-47 Bihár, 1847-8; Bengal LP., 1848-53; ! 
b., 1830/1. L. Assam, 1853-4 ; Arakan. & Cbtgg.. ' 
: t . Hills 1855 tiU resd. ?1- 12-65.. . 
THOBNTOR, J.L. - . NES see Punjab, 1853-6. 5 J 
Topp, James, V uA 1-12-5 | Roorkee CoU., 1850-2; dmn. with OŁ., m. Margaret R. ` 
v Rc k E UU Lahore, 1852-5; Sind Rer, Svy., 1856 d 
p ; tH resd. 1860, “heavily in debt.” ; re- : 
x^ 3 S ^ appd., Oudh, 27-12-63; Ch.. Ngpr. ^ 
: e 1864-70; Mdopr, 1872-8. 
VAUGBAN, James ' ' 80-12-54 . GP. 1854-6; ch. Grkpr. dett., 856-7; 
'* Bengal LP., 1858 be Md 15-9—60, 
for appt. Dep. Collr., 
VYALL, Wm. Bott. 13-6-56 Boorkee Coll, 1854-6; oF S^ Oudh, 1856- 
. b., €., 1838/9 64; Chtgg. Hils, Ch. Ngpr N. 
d., Bangoon, 28-8-88. Bengal, Assam 1864-75; Orissa, = 
: 1876-83 ; furl. to England, 1883-5; 
. . Burma, 1836 till death. 
WALLACE ove Bhikd., 1849-51. RO 
Warsi, H 14-3-61 Derajàt, 1861; Oudb, 1862-4; Arakan, from Lawrence Asylum, Sand- 
d., P Rd cholera Blijn!, Assam & Chhag & Assam 1865 till death. war, 
WARD, 1-12-58 Bdlkd. & OP.. 1853, till resd., 1-11-61. 
T D ausi Edw. ( IF, 400 ] 1-11-38 Bengal LP., 1833 tu) death. bis father d., Calcutta, 1841/5. 
Calcutta, 18-11-47. 
wots, Bichd " 1-941 24-Parg.. 1847-8; N. Bengal, 1848-9. ` 
b.. England, 1828/9 
arrd. India, 1845/6. i tt 
WILSON, Wm. A., Beor. 4-12-23 Upper Provs.. 1823-30; Calcatta DO., ed. Upper MIL Orphan Bch., 
" [nr 372:17, 375] 1830-4 ; Bihar, 1831-8 ; Orissa, & Tip- Kdrpr.; m., Calcutta, 1833; 
b.c..1 * Apara: 1833-44: Bengal IP.. in ch., 1844 2ud., Calcutta, 21- 842, Mrs 
k He Hl dism.. 1848; re-appd.. CP., 1855 Margt. Mitchell: father. of 
DOES. ‘ Oudh, 1860 tU ret 4-1-83. Wu. Alex. (inf). DA 
=- X r PERL cer 


Lahore; marched Mocrol 


Feb. 1861 purch. disch. as pte., 5-7-62 for £30; FRO; wo. Muster Rolls 12/12154/11658. DS eum n 


oe 
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Name, Birth, Death 





Appointed . . Employment ` Dorestio 





Wrson, Wo. Alex, junr, 


Warm, T. B. 
Wyatt, Alex [ xu, 366, 372; 
T¥, 398 
Young, Q. 
xð., by niutineers, Thins, 
8-6-57. 


Yorsa, J. 
kà, by motipeers, Jbinst, 
B-06-57 : 


Youra, Robt. James 


m -20. 


1-1-61 Ondh, 3861-4 ; Bengal Ly». & Assam, J864- son of Wm. seur. rn Fett 
71; Bhlkd. È Belpr -1871 ; Bengal 1876; P) 
to gaz. rank, 1892 totos Et 
PE 1864-6. 5o : 
26-12-22 t. Biographical Notes. 


1856 appo., Bndlkd., 1856 til] death, 
" Bdik4., 1866-7. pr. bro. to a. X rap wifi 
periabed witb 
80-11-54 Riptos, 1854, ti) joined Jbind Art, m., Masi, 26-6-59, Ellen, dan. 
ore 


Delhi, 1857 ; uppd. RWF., Police, of David Ferrier. 
Nov., 1858. 


Nowxmar Rotts: BompBay & Brain 


Revenue Surveyors Bombsy and Madras were not under orders of Burveyor Genera! 


ABRABAM, W. 


‘ALLSOP, T. 
BAXXR, 


BAXSE&, Arthur 
b. Calcutta, 29-09-831 


BryrKoR, Robt. Cath 


BRYSON, R. R. 
b., 27-1039. 
Bryson, W. H. 
Berre, N. B. 
RRABAZON, Rgt. W. 
RUDWELL, Thon, 
BULKLEY, Alex. B. . 
BrLELEY, H. 
Cunrx, Thos. 
core oer Y f 
COLE i. i 
tea Edw. Bicha. 
b., 1819/21 
d. Surat, 10-09-71. 
CrMYING, M. Anthony 


pim A. Fletcher 
b., Haddington, Scotland, 
AS, 


Dx Sovza, Francis ` 
Disses, Harold King 


DOWANS, J. 
Dzaov?, Wo. 


Enpag, James 

GIDER, J. C. 

QGoonpnIKE, Robt. Henry Newton 
d., Poona, 18-9-55, [ rv, 397] 

Gray, uw. 

GRANT, ee M. 
d. 2-8-77. 

Gueaix, J. A. 
b., 27-86-87, 

Bat, J.C. 


HaARRIBOK, Walter Geo. 


Hatuway, W. H. 
HBS, Edw. Henry 


Bexrox, Sgt. Chas. [ rv, 397 ] 
b., Lancs. England, 1 836/7. 
'arrd. Tags, 1836. 
HoRSON, E. À 
b., S0- 10-85. 
Finanes, A. W. 
JERRARD, Condr. H. 
Jonxson, G. W. 
JONES, Sgt. w. 
JORDAN, 
JORDAR, Alex. Henry 


JorDak, Thos. 8. 8 
KILLY, Wm. Michml 
(rv, 240] 

Lary, T. 
Liom, R. E. H. 


MrrCHXLL, James 
Morris, F. 

NEPRAX, O. E. F. 
PARKISSOK, H. E. B. 
Peover, Bgt. 


dmn Bind, 1850; Auth of Lühography in India, pub. 1864 «dais 1n ch. "Atho. 
Dept., Bo. Edn. Boc. Press. 

appd., Deccan, 15-6- 42, from Sgt., Bo. R & BL ’ 

880., 1850; Amdngr., 1851; Khándesh, 1855-80; wife, Mary Woknam, d. 3865-6, at 
Warsar, Eh&ndesh. $ 

Amángr, 1851, Asst. Bupt; 12 mo. leave mc., to England, 2;-10-59; | Gnjarit, 
1858- -P; Asst. Ropt. at death. 2., Colaba. 


Deccan, 1827-49 ; BUC., 1850; Amängr., 1851 ; pensioner, Poona, 1853. 

arrd. India 1854: EXC. 16-10-57 to 1870; memo. on $. Div. Rev. Bvy., IO Cat. (at) 
furl mc. 1867-8 & 1879-82. 

appd. Asst. Bupt., BMC. 12-10-59 ; Berár, 1888 ; Supt. 1877 € R5. 1,400 


Deccan, Asst. Supt., Poona, 18 

appd., Gujarat, 14- 10-54; ‘Dent ‘Supt. 14-12-65; Supt. 1876 ; furl. mc. 1871- 3 & 1880-1. 

Bind, ‘asst. Furvr., 1850, on minor trgn. 

Deccan, 185 853. 

appd., Gujarat, 16-11-55; ; Berving tll after 1576 ; son b. at Burat, 224-59. : 

Qujarát, 1858-600. : s 

Deccan, 1846. ` . 

Deccan, from Corpl, FWD. 

SKC., 1856-60 ; wife Mary, d., Belcanm, 17-7-h9. * 

&ppd., Deccan, 26-68-38 ; Sind, 1850; Gojarat, 1854-60; "cap survey well on circuit 
assem" out of liet 1877 ; Poona, 15-943, Mary Anne Harriet, dau, of Predk M. 
Deck: gfather of Martin Dritckell, B. of I., 1910-50. 

appd. 17-11-52 Kb4ndesh, 1858-60 ; Amdngr. 1869-70; m., Julians Ruth, who d, 8-7-81, 
aged 49; MI. Wanonri, Poona 

Amdnpr, 1845-7; Nasik & swc., 1840-51; Amdngr., 1851, Bupt. KhAndesh, 2860; ont 
of list 1870 ; widr., bro. to Maj. David D. { 1811-1900 ] { IF, 429 ]. i act 


appd., Gujarat, 6-12-55; Ratnagiri, 1853. i 

ard. India, Tel. Dept. 1857; &ppd., EhBodesh 27-S-50; stl) serving, 1888. fur]. mce- 
1864-5 ; 1873-4 ; Ber&r 1866 ; Thana & Kateri. ; 1560; Poona £ Nhe k; CP, 1874 

appt. Sind, 16-1—80 ; serving 1870 ; pr. kin. to Henry arpa. Orissa Rev. Bry. 16-10-62. 

Clerk, BMC. Rev. Bry. 1853; pr. m. Jobanns; their twin sons d, Sept. 1846, at 

Wadhd., Sind; ML, Wanourle, Poona. 

Bombay Port ; ‘witb Colir., 1842; with Rev. Dept., 1846, still serving, 1853. 

Ber&r, 1858-60. 

Nasik, from Mil. Sub-Condr. appa, 25-10-43 [ IF, 397 ] ; Amángr., 1850-1. 


Khindesh, 1858-60. 
appd. Thana & Ratgri. 19-10-59 ; Amdngr, 1863; actg. Supt. Thana & Bateri, 1570. 


d n Supt., Gujarát, 4-11-56 1861-5 ; Berar, 1860, still serving, 1878, but out of 

t . 

ap Ppi, aer Bupt., Gujarāt, 1858-60, Thana & Batgri, 1868; Gujarāt 1870; out of 
ist 
appd., Thana & Ratfri, 266-56; Thins, 16%: UN. Division, 1870; Ratgri, 1872; furi 
1875-6 ; 1882-4 ; Santavad! & Ratgri 1876-8 

Ehindesb, 1858-9, Poona & Thana, 1860. 

appd., Deccan, 25-90-55; Tbina Å Raterl, 1864-70; N. Div., 1870; Ratgri 1876, furl, 
1856-7 ; 1876-7; Santdl, 1873; 1581-3. 

PWD., 1838: BO. 8 & M, 1840; rev. EA N&sik, 1848 : Poona, 1849; Th&na, 1852; Hon, 
ient. 1865 ; Rtgri. 3807 ; furl. 1871-9 ; resd. 1873 for uncov, civ. service, 1878-6. 


&ppd. &XC., 25-86-56 ; BMC. 1860; Ber&r, 1868 ; bdy. Bettmt. Ofr., 1872-8 ; far}. 1869-70. 


Poona & Th&na, 1858—60. 

KEhandesh, 1858-60. 

Bind, 1880. : A 

Bind, 1819-50 ; Asst. Burvr., “good observer with theodolite”, 

Abmedib3d, 1847. 

Qujarát, 1858-60; son of Thos., Dep. Collr., Amdbd ; d, 25-7-65, aged 27 y. ?14.; XI 
Wanauri, Poona 

Ahmedabad, sitb Collr., 1847. È 

Suat min Colir., 1812, “Burst. & Bulder”, also 1853. His wid. Anna Maria d, 25-6-84 
aged 36; MI., " 

Deccan, 1842-6. 

appd. buc., Asst. Bupt., 21-3-51; ae 1865; Supt. Photo-zinco, Poons, 1870-76; 
gc. 1877 son born at Dhbrwhr, S0-8-59 

Deccan, 1847-8 ; 8x0., 1851-8. 

Gujarat, 1860. 

Gojarat, 1858-60. 

Gojarat, 1860-65. 

Bind, 1850, “a beginner”. 


- 


Prrr, Robt Bulkley 
ee 
Pre, P. (or W. 1) 
PRICE, Wm. Samuel, senr. 
86 ; Iv, 386] 
b. Rom ay, 1811/2. 
Price, Wm. Samuel, junr. 


Bo Beart Daly 


Olaann. 6-12-66. 


Rowe, H. G. 
STEYESSOR, T. B. 
Scott, James Wm. 
BPRISOKR, John Hans 

[ru 386; IT, 386 J. 
BPRINGER, 
SUMMERS, Hector Hamllton 
WREITECOMBR, John Cornelius 


WILEINS, W. 
Youxa, Dsvid 
b., Scotland, 1822/3. 


Nominat RorLs: Bompay & BERAR 


appd. Asst. Supt... Khindesh, 12-10-50; Berdr, 1864-8; Asst. Sett. Offr., 1868-70 
Poona, Thana, NAsik, 1873-7 ; 1877, furl. to England ; stil] serving 1883. 

Deccan, Asst. Supt., 20-11-44. 

Deccan topo. appd., 1-5-28 ; irgn., 1828-35 ; rev. syy. 8«C., 1850-9 ; Satara, 1860. 


m BMC., 2-7-56 ; actg. Dep. Supt. 1870; still serving, 1877; sop of Wm. Snmot), senr. 
sup ). 
Gujar&t, 1858—9 12 m., leave to Nilgiri Hills, 17-0—59, d., aged 85; x1. 


Kb&ndesh, 1856—80. 

Poona & Tbána, 1858-60. 

appd., Kh&ndesh, 256-56; 

Deccan topo., 1823-34; rev., 1837-45 ; 8X0., till death; b., 
wi.; wid., Joanna, d., 1882. 

880., 1847-50. 

appd. Asst. Supt., Gujarát, 27—9-54 ; 1858—80 ; Ratgri., 1881-3. 

Clerk, Mil. Bd. 1817-57; appd. BAS. KhAndesb, 8—4-57 ; Poona & Nasik 1871, farl. 1882-3; 
Poona, 1883. 

appd. Sind, 15-2-57 ; serving 1870. 

appd. Asst. Supt., SMC., fron. süb-asst., 10-944 ; wife, Ellen, b., Bombay e., 1833/4. 


Amdngr, 1868-70; Poona & Nasik, 1870; still serving 1583, 
1809/10 ; d., Poona, 20-2-61L. 


Mapras: CIVIL SugvEvons & ASSISTANTS 


BXEAUMORT, W. 


Carpozo, Henry O'Connell 
Cookz, J. P. 

DussPoBD, B. C. 
GoxrzRiz, Henry J.C. 


Pucker, B. W. 
Scott, R. L. 
TOMLINSON, James, J. 
Toxaunsor, T. A. 


WALKER, W. H- 
Wer, J. 
WYLIE, James Thos. Harts 


appd, Trich!, 21-5-58; Wynaad, 1860 ; furl. 1860-1 ; 1867-8; 1876-7; Nellore, 1863-4 
Dep. Supt., 1870-7. 

v. Blographiral Notes. 

Mad, Town avy. 1857-62; IO Cat. ( 856 ). 

1859 ; Guntur, 1863-4 

appd. Trichl., 12-8-59; Kurnool; 1863-4; God&varl Asst. Supt., 1870; Dep. ore 
Madura, 1877; ret. to dford, England ; father to B. w. Gompertz, Mad .& 
Frank Vincent, G. Supt. Mad. Rev. Svy 

appd. Trichi, 8-9—59 ; asst. Supt. 1860; Dep. Supt. Nellore, 1862-8 ; not in 1870 list. 

Madras Town, 1857-62, IO Cat. ( $56 ). 

appd., Trich!. 19-3-58: Nellore 1563 : furl. to Eur. 1564-5 ; 1869-71 ; 1879-80 ; 1870, 
Dep. Supt.. Cuddapah. actg. Supt. Bev. Svy.1878 & 1880 Tinnevelly. 

Nellore & Salem, 1863-4. 

wife Eliza d., Kurnool, 22-7-65. 
appd. 22- 3-80; Guntur, 1863-3 ; resd. 1861 ; 

DN 12-8-59; K ornool, 1863-4 ; Cuddapab, Asst. 

879-8 


1. 
Madres Town, 1854-9. IO Cat. ( 356 ). 
appd., 21-5-58 ; Madras, Asst. Supt., 1870; Bellary & Cuddapah, 1877. 
asst. Rev. Burst. ; d., Madras, 105-54. x. St. Mary's cem. 


reappd. 1865; Madura from 1878. 
Snpt., 1870; Madura, 1877; es 


CHAPTER XXVIII 


INDIAN STAFF 


Surveyors: G.T.S. — Topographical Parlies — Early Explorers — A Bombay 
Experiment — Revenue Surveys : Bengal — KBavAsis & Lascars: ss T.S. — Topo- 
graphical Parties — Revenue Surveys. 


2 ERA 


for office duties [ Iv, 335-7, 404; v, 360] and Indian land-measurers for revenue 

surveys [xu, 388-93]. After 1830 Everest found that Bengali students made 
excellent computers and the computing office continued at Calcutta till 1862 [ 1v, 
337-43; V. 354-6,360 J. For the field work of thé Great Trigonometrical Surveys 
however, Radanath Sickdhar was the only success [ Iv, 401, 461-2 }. 

At the end of 1856 the Surveyor General suggested that, in line with topogra: 
„phical parties, two or three Indians might be engaged on the Great Indus Series, 
and Walker agreed that there were various duties such as secondary. manele 
which they could perform quite as well as Europeans ; 

There will bea great saving of expense. ... I would suggest Rs. 30 a month as the minimum 
on entrance, to be increased to Rs. 50 as soon as the surveyor can pass a good examination in 

' plane trigonometry and can observe well with a 7” theodolite. .. In the levelling operations 
I think they could render good service, working under an officer or & sub-assistant!. . 
. Three men recruited from the Lahore School of Civil Engineering in 1857 showed 
little interest in the work; they were distracted by the prevailing disturbances, 
and were discharged after two or three months. A fourth, from Peshawar, was more 
promising, but became involved in subversive intrigue, and was also discharged? 
Walker then engaged three men for levelling, one of whom, Ram Chand from Lahore, 
had been with Adolf Schlagintweit and proved a most valuable leveller. His death, 

: after a fall from his horse after nearly nine years service, was a great loss to the 

Department’. The other two were never more than recorders [ 77, 79 ]. 


Pire the earliest days Indian writers and draughtsmen had been employed 


TOPOGRAPHICAL PARTIES 


Owing to the diffculty of finding Europeans and Anglo-Indians for the topo- 
graphical parties, start was made about 1854 to recruit Indians. Robinson asked for 
the additional assistance of two superior, well educated, natives, speaking and writing English 
fluently, understanding arithmetic and the first rudiments of algebra and geometry, ... and 
if possible possessing some skill in drawing. ... 

One sub-assistant is required to be in advance of the triangulation, selecting and placing 
poles...for the planetable surveyors, and laying down on a planetable a skeleton chart of all : 
the stations and poles so prepared. ... I propose...to employ one native surveyor on this duty. 
.. With very little training a native will soon learn to perform these duties as well as an 
European, ... &nd...will..soon learn to fill in topographical details with the planetable. ... 

Anotber European sub-assistant has hither to been employed as office and observatory 
assistant. A native surveyor could efficiently perform these duties, viz., recording, making 
duplicates of angle-books, and...assisting in...computations...in the field. ... 

In the recess these native surveyors would be...making duplicate angle-books, ... pre- 
paring annus! returns and comparing duplicates, and...assist in computing. This would allow 
of the whole of the European establishment being employed in mapping and computing‘, 


1DDn. 722 (395), srw. to SG., 4-12-56. ? DDn. 710 ( 187), srw. to SG., 30-11-57. * d. 10-1-67 ; 
family gratuity ; DDn. 93 (283), sts. to Home Dept., 20-567. | * DDn. 731 (7), non. to BG., 10554. 
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On this suggestion the Surveyor General obtained sanction for the appointment 
of “native surveyors”, two each at maximum salary of Rs. 70 for the Punjab and 
the two Ganjam parties, and six for the Hyderabad party on Rs. 40 to 60. 

- The introduction of the native surveyors...is experimental. They have not, it is believed, 
the same coup d'oeil and power of drawing from nature that Europeans have. The competi- 
tion of other departments, however, makes me disposed to...give a further trial to native agency. 
If it succeeds it will tend to economy ; `... the native surveyors as draftsmen will relieve the 
field sketchers from office duties, which will enable them to execute more field work’. ` ` 

Robinson was at first doubtful about their employment on planetabling; , : 

The system of the revenue survey supplies many good checks, but I do not see what checks 
you can establish over a planetable surveyor other than an accurate and careful comparison 
of his work with the ground after he has completed it. This examination would occupy much 
time and labour and...might be too expensive [ rv, 258]. . 

The Surveyor General discounted these fears ; check was essential ; 

In the evidence before Parliament on the Ordnance Survey [253 ] the opinione is recorded 
that there is no test for the accuracy of land.surveying short of an equally good resurvey. ... 

The trustworthiness of a native planetable surveyor may be fully checked, Ist.—by satisfy- 
ing oneself of his competence and knowledge. :.. 2nd.—by testing his rate of progress accord- 
ing to character of ground. ... $rd.—One or more portions of his season's work taken at random 
should be revised. This is & partial test, ... logically imperfect, but if judiciously, strictly, 
and faithfully applied...is morally sufficient’, : 

He passed these views to Mulheran [416], adding that from his own experience 
untrustworthiness is generally the consequence of ignorance, bad training, and inability. Men 
generally do things well and thoroughly for which they have a real aptitude. ... Nevertheless 
vigilant inspection after due training is also incumbent, and on these two prinéiples, 3 viz., 
adequate training and vigilant inspection, success depends! [290]. 

Robinson’s most successful find was Abdul Sammad Khan, recruited from Ist 
August 1857 after previous service with the postal and settlement departments. 
During season 1858-9, he planetabled 140 square miles of easy ground, and in 1860 
with Kalka Prasad and Akbar Khan he accompanied the party to Central India 
and did good service till his death about 1874 [ 19o ]. 

- During 1856-7 Mulheran engaged Bapa Rao, Panda Rao, and Ramchandar 
Bapooji,.all Maráthas, for the Hyderabad survey [178-9, 485]and at the same 
time Abdul Rahman and Ghanosam Banerji joined the parties in Orissa [ 172 ]. 
Banerji did good work till he resigned in October 1863 for other employment, 
whilst Abdul Rahman’s death in 1865. was “a serious blow. ... I. have seen him 
on the topof a hill with his planetable..when the active stage of a fever was on 
him’’>®. Saxton lost another useful surveyor in 1866, Hidayat Ullah Khan. 

` On the Pegu survey [ 196-7 ] à number of Burmese and Karens were taught 
traverse survey, some from mission schools, others, with Indians, from the Public 
Works Department [425]. On winding up the survey in 1867 Edgecome reported 
Maung Pho as “a capital felow—wants to return to the P.w.p.—the best Burman 
lever met". He could not recommend Samuel Peter from upper India, with 8. 
years previous service as clerk and one with the Pegu Survey, but Gour Chandra 
and Ram Lusan—-"''efficient, trustworthy, and hard working” but only acquainted 
with traverse survey —were transferred to No. 6 Topo. Party in the Khasi Hills. 


EARLY EXPLORERS 


Botween 1850 and 1853 on his survey of Peshawar Walker employed two 
Persians, Mirza Sujah, or Sajjad’, and Mirza Abdullah [47,215]. He employed 
the latter in the direction of Buner ; 

Having long resided in Peshawur, Bud being familiât with the language of the country, 
there was Tete hence of hi mission bsing suspected: Ascending the Surputta Peak west of 


3 DDa. 549 (143), SG. to Mil. Dept., 10-8—55; sanctioned BYC., 29-11-55; DDn. 548 (105) & 656 
(44), 19-56." ?DDn. 731 (2), 15-10-58. * DDn. 'eot ( 183), 23- 10-56. *DDa. 656 (88), 28-10-56. 
è GR Trig. & Topo, 1864-5, Appx. ( Ax). * Turk father, Persian motber; cf. JRGS. x11 (132). 
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the Mahaban, ... he was able to obtain...useful observations with a cornpass, the only instru- 
ment that could be taken without exciting suspicjon ; all the chief villages -were determined!, 
Mirza Sajjad had & long connection with the Survey. He had first attracted 
the attention of Eldred Pottinger, at Herat in 1838 [1v, 461], and was taken by 
him to Kabul and taught English. -After three years with Walker on the Peshawar 
survey, he wes employed.on roads and other public work round Peshawar and 
Pindi till he rejoined Walker at the end of 1855 on the Jogi Tila series. Walker 
found him useful and recommended bis formal appointment to the a.t.s., though 
his mathematical attainments are not enough to enable him to take a share in ‘the compu- 
tations. '... -He would’ probably be better placed in’ the Kashmir series, .: /, reconnoitring 
the üoüntrien beyond the boundary. ‘He is...well-born and" respectáble &nd may seek in- 
formation among Mussulman tribes who would not suffer the approach of Europeans, ^ 
As Montgomerio had then no suit&ble work for him he was emploved by Walker 
on the Great Indus: Series; “ he can observe with the new 7-inch theodolite, and 
can compute the general problems connected ‘with’ ‘triangles, ~He ‘is very. slow... 5 
but i is careful and correct.. As a draftsman he has not much skiljs? 7 Appa i 
. With a; view to his future employment “with exploring expeditiona” the: 
Surveyor General asked that he should be taught to make all the observations, ~; 
such 88 observing for latitude, time, Jongitude, azimuth, ... magnetic deviation, base measure-, 
ments, angles for heights and distances, barometrica) heights, thermometrical heights, and . 
. climatic observations and recording them intelligibly. Even if unable to master all the com- 
putations and reductions, ~.. he might st any rate be able to assist a European explorer‘. E 
.. The Mirza remained with the Indus Series till October 1837, being employed on 
tower building end line cutting and being trained on the lines suggested, and was 
then granted six months leave'“to go to Kabul to recover some money with which 
a merchant of Peshawar has &bsconded "5. . He wrote some months later saying that 
he could not return as he had entered the service of Dost Muhammad ' "whose 
children he is to instruct in the English language"*, -i + i opo, SEES 
"Some years later he returned to India and sought re- -employment. During 
1868-70, he travelled through north Afghanistan and the Pamirs to Kashghar’, and 
again in 1872-3 to Turkistan, where “he and his son-in-law...were both : treacher- 
ously murdered by their guides during the night while they were asleep”... «+... 
_ Besides Ram Chand [ 76-80 J, the Schlagintweit ‘brothers collected a number 
of enterprising assistants for various branches of their work, amongst them being 
Abdul, who had served under the Quartermaster General at Madras. Joining in 
February 1855, he explored several routes in Sikkim—made the boat journey along 
the Tista into Assam—and accompanied Adams up the Dihing River [145]. 
Three Bhotia relatives joined them from Johar Bhot in upper Kumaun—Mani, 
Dolpa, and Nain Singh. Mani Singh’s father, Devi Singh, who had helped Moorcroft 
in 1812 and Strachey in 1846, was still alive [ n, 431; V, 187]. Dolpa, "full of 
courage, energy, and devotion"', was interpreter to ‘Adolf. Nain Singh, cousin to 
Mani Singh, accompanied Hermann to Ladakh in 1856 ; ‘‘at first unacquainted with 
instruments, was goon taught their use. ... He could alsó read and write Tibetan”. 
Nain Singh later béceme one of the best-known explorers of the Great Trigonometri- 
cal Survey, earning the titles of Chief Pandit and Companion of the Indian Empire. 
Mani Singh, the ‘‘Patwar or em.”, also joined at Debra Din with Nain Singh in 
1863 for training in exploration survey. He was the older, but not so active or 
bright as Nain Singh. His younger brother Kishen Singh, or AE., also made 
PPIE contributions to Eeograpbiont knowledge beyond the mountains, 


1 DD». 93 (543), to EG., 11-954 ( pars 22). *DDn. 642 ( 47 ), srw. to SG., 9-5—56 ; Buc. 5-2-56; 
DDn. 551 (287); DDn. 709 (255), SG. to rw., 25-9-56; GTS.1V & Syn. vi(xxii—G). —.*DDm. 710 
(160), Irw. to BG., 16-10-56. — *DDn. 691 (212), SG. to »rw., 5-12-56. — *DDn. 710 ( 179), JTW. to 
BG., 20-10-67. © ib: ( 203 ), 24-5-58 ; RGS Progs. xv (181-204 ) ; paper by ToM. 244-71. 7JROS., ALI, 
1870. *GTS. IV & Syn. vi ( xxii —G ) ; GR. Trig. 1858-9 (viii); 1869-70. (11-2; xn-xorv) ; 3872-3 
(29); Geo. Mag. I, 1874 (35); Markham (155-6). *DDn. 8 (95), Maj. E. Smyth to 8G., 25-10-62; 
Markham (149). The cryptic peeudonyme were devised from the nal and initial letters of the English form 
of name; thus Ox. came from xax SING and ak. from kxismsA ( Rishen Singh). For detailed records of 
the work of theso explorers v. SI. Records vin, 1915; ors. corr. DDn. 31-4; 441-2; 591-4, and SG. fd. 
corr., 1865-80. 
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It was largely on Montgomerie's initiative that this irregular body ‘of trans: 
frontier explorers was recruited, trained, and sent out on individual missions. It 
was also Montgomerie who led" the way in unravelling and compiling their, field 
notes “and observations, and ‘working them into the general map!. 


a pec G pane ee Su Beste dd ea ay te UC UR MEL DIE 
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.A Bompay EXPERIMENT, i, 


.", In. 1849 George Jervis, Chief Engineer at Bombay, pressed for topographical 
surveys of the Bombay Presidency, based on the trigonometrical survey [ 191-2 ]; 
' I have prepared at my own expense... class of 10 or 12 native youths who will...be fully 
equal, under the superintendence of two most intelligent and highly educated native engineers 
in my office, to execute...trigonometrical operations and fill in their topographical details. . 

‘These Superintendents &nd..youths have been thoroughly trained..... They are of far 
more value than four times as many expensively paid young officers who think less of their 
public duties than of their private convenience and field sports. ... I have succeeded in raising a 
really intelligent and efficient race of beings to carry out the more irksome and laborious, but.. 
scientific, details of surveying, ...for filling up the i immense gaps of en districts ünder 

this Presidency?. 

Waugh was sympathetic, but suggested a cautious beginning ona limited scalo ; 

The Great Trigonometrical Survey of India contains men of all countries and creeds, and 
it was always the practice...to treat everyone without distinction [1v, 379; v,.380, 390]. 
There are good, bad, and indifferent men in...every rank of life. ... There are idle and wild 
officers as well as officers of great industry and business habits; so also I have met with 
natives of wonderful energy and talent, and others of the most inferior stamp. 

. In the Revenue Survey almost,all the work is done by natives for the sake of economy 
[ur 388-90 ]. It answers well when quantity not quality is considered, and if a proper check 
be maintained, for these natives are paid very small wages, ...from Rs. 8 to 40 per month. 

With regard to highly educated natives...with one exception nM: Radhanath 
Sickdhar ], 1 have found them generally wanting in energy for field work. 

For filling. in surveys good draughtsmanship is & sine-qua-non; and’ even more essential 
than mathematical knowledge. ... I suggest’ that a commencement should) be made with a 
smaller party...because it will take some time to instruct novices, and the ; puperintending 
officer himself will not be firmly seated in his saddle at first®. . : 

` Determined to get work started before he left India, doris iud Wiaugh's 
advice and obtained the appointment of a young engineer officer, Castle Boddam, 
for independent charge of ten of his Indian pupils, to work in a hilly area on the line 
of the Abu series [57, 191-2]. . The.experiment was doomed to failure. Boddam 
had no survey experience, and had first to carry out secondary triangulation to 
provide points for his untrained pupils. . He had no time to look after them himself ; 

. When I took them up to Guzerat in November.1850, they were perfect tyros at their work, 
for though they had learnt surveying theoretically they never had any practice in the field 
beyond once making a small survey of Malabar Hill. .... Many. of.these.lads had hardly ever 
been out of the Island of Bombay ; consequently when they had to march they were perfectly 
helpless. ... Observing that all travellers in Guzerat went armed, they. imagined they., had 
entered & land of freebooters and robbers. It was some time before I could prevail on ,these 
young surveyors to detach themselves from headquarters, and then only by supplying the 
khalasis.. .with belta and swords, and this Y did from my own resources. 

‘A few...now take an interest in their work, but others...long to return to Bombay: . "They 
delere that when volunteering for the survey...they had no idea they would be subjectad to 
such hardships and discomforts. :.. To be encamped at one time in a valley where thé’ heat 
was almost insufferable, and the Wafer so brackish as to be almost undrinkable—not at all a 
rare circumstance in parte of Guzerat—at another time to be perched on the top of à hill where 
the wind blew their tents down, and no water at all to be had.: a 
i, I met.with every kind of difficulty and annoyance: ... I was not prepared for insubordi- 
nation..... Some of them refused to take the field, stating that the work was far more trouble- 
some than they could possibly have conceived. ... I handed in the name of the ringleader! 
begging for es dismiesal...&8 a Faning: . All the surveyors were ordered to sign a » contract 
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m a. m “Trig, 1866-7 ( 14-6; 1-x0v1 ); OBO. “Lib: folio o. ; Bandes, n ( 221- 3). — * DD». 465 (94-8), 
Jervis to 8G., 11-649. — * DDn. 543 (63), 15-5-50. 
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io serve..fnithfully for five years; ..no penalty is attached in case. of breach. ..: I was 
directed never to separate the surveyors in smal) batches...but to employ them in two separate 
parties.. .of five young surveyors under the immediate control of a native Superintendent. ... , 

At the end of the first working season but & very small tract...had been surveyed, and at 
a very large outlay. ... The work was actually performed by the two rative superintendents, 
the young surveyors draws pay for looking on. ... Some idled their time; the others who did 
take an interest...only hindered the native superintendents...by a repetition of questions. ..., 

During the rains J pointed out...how necessary it was that they should not only study to 
retain whet they had previously learnt, but to acquire still greater knowledge. ... The young 
surveyors were profuse in their promises. ... I was compelled to take the field this season with- 
out any assistance, both the native superintendents being &bsent. 

Owing to the young surveyors drawing...Jarge salaries whilst almost inexperienced in field 
operations, the outl&y..is quite out of proportion to the area...surveyed ; the expense is very 
great, whilst the work performed is small in quantity, and of a second-rate description’. =... 
The salary drawn by these boys was Rs. 70 a month including horse allowance @ 
Rs. 20, besides extra allowances during the six months of the field @ Ra. 31, to 
cover latta, carriage of baggage, and pay of two lascars. ' 

The Surveyor “General was now asked to take over shires: but declined, and 
recommended that Boddam's party should be broken up ; EP 

His operations have proved nearly a complete failure, ... caused by his want of | experience 
...which has prevented his working a large establishment with proper economy. ... The party is 
entirely native, and composed of young lads who, however well educated, aro totally inex- 
perienced, not only in business but also in the ways of the world. ... To use such materials 
would be a difficult task for an officer of experience, ... but when the officer gelected bas not 
thoroughly mastered his business, the difficulty becomes insurmountable’, : 

Boddam's senior superintendent instructor was Hyam Essaji who had been one 
of Thomas Jervis’ surreyors on the Konkan survey before 1830 [ xui, 126-7, 393 ]. 
He had later worked with Giberne in Gujarat [ 1v, 242] and then with the Chief 
Engineer at Bombay [ 1v, 309]. He was now "an old man and unhappily subject : 
to most painful bodily infirmities, rendering him liable to be prostrated after any 
very severe bodily exertions. He was always ready and willing to wolunpoer when 
any extraordinary work was to be undertaken” 

The second superintendent was capable and Gducal ed) but took no interest in 
the field work, being anxious to return to his comfortable and well-paid post as 
Head Draughtsman to the Chief Enginoer?. 


REVENUE SuRVEYS: BENGAL 


Indians had Jong been employed on the professional revenue survey as surveyors 
and traversers. They were treated as belonging to the regular staff in contrast to 
the amīns or measurers of the khasrah survey [ m, 388-90]. Wyatt writes of his men 
on the Saran survey where he had recently taken over charge. He had spent many 
years as assistant under Wroughton to whom he writes ; 

With a few exceptions the native surveyors attached io this survey are incapable of execut- 
ing the various office duties required. ... Their capacity seems to have been compressed in 
field surveying and copying village plans, and occasionally calculating offeeta. ... The native 
surveyors employed under your...orders on the Muttra and Mirzapoor surveys were far more 
capable men [1v, 228, 402]. They not only executed the field duties but rendered themselves. 
useful in office, in plotting, triangulating, and testing areas, as well as in working traverses*. . 
The Saran surveyors drew salaries ranging from Rs. 12 to 18, the senior having some 
six years service. Swiney reporte that the salaries of the first seven surveyors or 
mutsuddies of the Midnapore survey ran from Rs. 20 to 25 ; 

All can use theodolite and compass ; two can calculate areas ; all can protract the Seld work. 
They are all hard-working men, and Y had every reason to be satisfied with MEPs both from 
their work and general conduct?. 
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He asked permission to employ ''six honest and trustworthy men as purtal ameens, 
each at 25 rupees per month...to revise and report on the ameen’s proceedings, ... 
they being but too prone to be corrupted by the zemindars". The Deputy 
Surveyor General thought this “both in number and salary extravagant. You can, 
however, make any arrangements that will ensure accuracy and efficiency, ... pro- 
vided the monthly sum &uthorised...is not exceeded !, : 

- Conditions in Lower Bengal were extremely hard for surveyors and amīns. Many 
were saturated with malaria, &nd the contract rates were far from generous [ 300] ; 

The salary of a thakbast aumeen is Rs. 17-8 a month. To realise this amount my measuring 
aumeen must by the sweat of his brow measure dagh by dagh [ rv, 180 n.5] at least 1,200 
beegahs of land, and with the probability...of its being erroneously measured when compared 
with the professional survey, and consequently rejected [ 303 ]. ~.. When the thakbast aumeen 
realises only Rs. 10 per month, ‘he is three times better off than the measuring aurheen, and 
with a duty much less irksome?. ; 

For many reasons Sriyth preferred working with reguler salaried amīns rather than 
with the more popular contract system. The thakbast amīns were employed on the 
Burvey of the boundary marks, and not with the measurement of fields [ 297-300 ]. 

In his Rohilkhand party Vanrenen's staff included some 25 “native surveyors", 
and Burgess expressed a high opinion of most of those on the Delhi survey [ 264-5 }. 

Their faults are generally of teaching, and from impossibilities being expected of them. 
They have generally extremely good eyesight; and a steady hand and head for taking and 
noting observations— very seldom making a mistake—with an unusual amount of patience, 
but they require very close supervision, and must be allowed to take their time. ... ^ 

Khoom Singh—a most intelligent, careful, and honest native surveyor. ... An inspection 
of the beautiful way in which he has executed the very difficult task entrusted to him in the 
survey of the intricate watercourses and hill country will say more in his favour than I can. 

Hookum Chand—...employed entirely on the maps of the rivers, and...previously similarly 
employed by the Archaeological Society of Delhi?. Nothing could be better than his minute 
detail book in the plans of buildings, etc. 

On the other hand his general survey was not accurate and had to be entirely re- 
surveyed. He was not re- -employed the following season. A third surveyor also 
had to be discharged for careless work‘. 

Amongst those who did exceptionally well with the Bengal parties were-— 

Lallah Ram, born about 1820, appointed mutsuddr in Sherwill’s Bihar party in 1835— 
Bherwill describes him in 1949 as head mutsuddi, “far more intelligent and useful" than two of 
his East-Indian assistants ; ‘well acquainted with the work in all its branches'’’®. Was drawing 
Rs. 75 p.m. in 1862 as sub-assistant [ 441 ]. : i 

Kowla Datt, for promotion to Rs. 25 p.m. ; “This khusrah office mutsuddi is one of the most 
useful men in the Department. Quite au fait in the trying work of..boundary comparisons 
..professional and thakbast maps. ... His activity, assiduity, good conduct, and general 
usefulness, both in the professional and khasrah departments, render him fully deserving "5. 

Hussain Baksh [ 264] haa spent the best and greatest part of his life in the survey, and 
hard work and exposure has had its effects upon him, and nearly ruined hiseyesight. ... He is 
s highly respectable, deserving old servant, of whom I have always had a very high opinion, 
but I fear he will not be able to carry on his survey duties much longer’. 

Kirpa Ram, Punjab and Chota Nagpur ; appointed 1846 ; drawing Rs. 75 p.m. in 1862 
as Bub-assistant. 

Hari Singh, born in 1830, appointed to Punjab. surveys in 1852; ; served with Johnstone 
in Derajat ; drew Rs. 100 p.m. under Anderson in Oudh in 1860; died on leave from Dera 
Ismail Khan; ''one of the most useful men Col. Johnstone ever had under him ''. 

. The Surveyor General specially noticed computer Radanath Creka Ne who 
had served in Burgess’s party in Bundelkhand [ 267.]; 

Lieutenant [ Andrian ] Vanrenen reports him to be one of the best Sunen he ever met 
with, further adding that he was most useful when the records of the latesurvey were recovered 
from the rebels, and had to be arranged. Without Radanath Chackerbutty’s assistance it 
would have been impossible...to Complete the work as he did last recess®.. ES "NN 
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. : It was often difficult to persuade the Indian staff to accompany a survey party 
„from one distriot or province to another. ''I had” writes Pemberton from Malda 
‘many anxious thoughts about my mooteuddees; three have already given in their resigns- 
„tions, dreading to return to the unhealthy climate of Rajsbabi. ... I hope you will beable to 
supply me with three or four efficient hands and permit me, by way of encouragement, to give 
a small increase of 2 or 3 rupees each to a like number of deserving men at present with mef. 
. This reluctance was pressed by Shortrede when arranging the move of his party 
from the Punjab to Bharatpur and Sind ; 

. Y have communicated the information to my eriablstmeht: generally, among ERR it 
has caused a small sensation. On enquiring which of them would be willing to accompany me 
to Bind, they generally declined to go, and would prefer being Dr TH ee The 
old and best hands declined Bind absolutely [ 43, 391 ]. 

Some of those recently entertained, and now tolerably ‘efficient, on from Re. 12 to 18, 
would go if they were increased to Rs. 40, with a promise of leave for six months to visit their 
homes. One man from Bombay, now on Rs. 50, would go if he were raised to Rs. 100 and 
made a sub-assistant and, considering his genera! efficiency and the rates paid elsewhere, this is 
not a very unreasonable demand. If this were denied he too would prefer going to Bhurtpoor. 

: The khalasis also...ask for a like increase, and even on double pay I doubt whether they 
would remain, for in visiting their homes they would have to cross the whole of Rajputana... 
out of British protection, and this—with their being pretty sure of finding pple acuta nearer 
home-—would render it very unlikely that any...would ever return. 

The rates of wages in Sind sre at least one half higher than in the n.w. Provinces or in the 
Punjab, and Hindostan men will not gos 80 far from Rome retcopt at rates above those conimonly 
given in the BEBütrYS : 
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The pay of the many hundreds of khalásis and followers’ employed i in the field 
formed a very large item of survey expenditure, though the standard monthly wage 
was as low as Re. 5, increased to Rs. 7 or § for skilled signal men, tindals and mates. 
As a general rule each party was allotted a definite sum to cover this expenditure. . 

Amongst privileges enjoyed by all ranks was the franking of letters for free . 
delivery, and Waugh protested against this being refused at Calcutta ; 

The privilege afforded some compensation for the hardships of a traveller's life, and enabled 
them to supply regularly to their families the funds indispensable for their maintenance. ... 
There are none who sre Bo remarkable for the love of home and of their families as the in- 
habitants of the Upper Provinces. They will proceed to any distance in search of service, and 
will live with the utmost frugality and parsimony...to save money out of their salaries, and... 
acquire the means of maintaining their families. ... The payment of postage would...be felt as 
.8 very great burden...at this time on account of their having accompanied my office...about 
one thousand miles, and the expense of postage is therefore very much increased. . 

I beg the favour...to frank the native letters of this Department as ...under...the Postmaster 
General of the n.w. Provinces. ... The letters...will be limited to reasonable numbers?. 

In cutting the establishment to the needs of the recess season, consideration 
had to be given to trained men of Jong service who were the mainstay of the unit. 
It had at first been usual to employ them right through recess, granting them leave 
on full pay every two or three years. In 1844 the Surveyor General introduced 
the plan of granting recess leave on half pay to those who were worthy‘, and to meet 
an objection from the Accounts Department he pointed out that í 3 
some of the men who attend the signals...require 2 or 3 years training before they can be 
trusted. ... The places of such men cannot be supplied by fresh recruita out of a bazar. ... 

A trigonometrical party does not work for years in one locality. One season it may be 
employed in the damp climate of Bengal or the terai, the next year in the dry provinces of 
Upper and Central Indis, and perhaps the season after among the snow-capped peaks of the 
Himalayas. .. Captain Du Vernet’s party moved from...Mirzapore and Lucknow..to ‘the 
fionntaine another perty under Captain Renny moved from Purnesh: .to Neemuch. 
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Under such circumstancea these trained men are generally far from their homes. ... They 
watch for months on the tops of cold bleak peaks, thousands of feet high, exposed to the in- 
clemency of the weather. They carry heavy loads in rugged tracts. They suffer from hunger, 
thirst, and bad provisions, ... They are frequently exposed to heat, cold, and rain without 
protection, and...visit...the constant haunts of wild beasts. ... 

-It can be no easy matter...to maintain a high spirit of zeal...&nd attach the people to the 
work. ... When a. trained and valuable servant comes forward to ask for leave...the officer 
in charge should feel apprehensive of never seeing his face again. There is no recourse but to 
bribe him to return by the offer of half-pay during his absence, or even full pay. ... 

..A party may be employed in a pleasant country where atta is cheap and the men not far 
from home. They are then sure to return after their leave. At other times & party may be in 
a district to which no temptation will induce them to return. ... I have sometimes found their 
local dislikes so great that I have been compelled to refuse leave altogether lest they should not: 
return. ... No general rule is applicable to this Department. Confidence must be reposed in 
officers to make the cheapest bargain. ... The only pay rules I recognise are ; Ist., that the sum 
sanctioned...shall never be exceeded in the monthly abstract. 2nd., that an officer ought to 
underdraw as much as he can. 3rd., that whatever is drawn for a man must be paid to him 
and his acquittance takeni. 

The following instructions were given to Strange in Rajputana ; 

Your native establishment will be of the strength sanctioned for the Maluncha Series. 
You will...draw up a monthly nominal roll to accompany your pay abstracts. The monthly 
expense...is on no account to exceed that authorised, ... viz., Company's Rupees 491. ... The 
regulations...authorise the officer in charge to regulate the pay of individuals and the number 
of persons employed according to his judgement [ 361 ]. ... 

AU useless men should be...discharged on returning to quarters forthe monsoon. ... Those 
men who wish to proceed on leave during the recess may be allowed to do so, shéther: on full 
pay or half-pay, according to their merits?. 

Strange pressed for increased pay for his regular establishment to meet the 
exacting conditions of work through the wild hills and deserts of Rajputana, and the 
high local rates, but the Surveyor General could not agree ; à 

When wages are raised to a standard above the working level, the inevitable result is to... 
undermine...efficiency. ... There is a certain natura] standard. ... When its conditions are 
satisfied men always work cheerfully. ... This standard..[is] for tindals, Rs. 10—for helio-. 
tropers, Rs..7—for lascars, Rs. b—and there is always some risk in departing from these 
rates. ... I could cite many cases in which men previously most useful...have been spoilt in a 
short time after receiving more than ordinary wages. , 

Moinuddin—a very smart man—trained up from boyhood by Captain Renny Taiyour. 
He was an excellent tindal on Rs. 10, but the late Lieutenant Walker raised his wages to Rs. 

... Moinuddin would not stay with Mr. Lane at Darjiling, but clamoured for leave to go 
home. ... He went and lived a few miles off, where he shortly after died of fever and dissipation. 

A tinde] is required to be a hard-working man who looks after others, puts his own shoulders 
to the wheel, and infuses his own spirit into labourers. This he can only do as being one of. 
the class himself, and on Rs. 10 he is respected and comfortable. Give him Rs. 15, and he 
rises to the grade of moonshee, or the literary class. ... He will then most likely run into debt, 
and becomes a ruined character. I have seen this happen several times®. 

From the Coast series Peyton complained that pay was two months in arrears ; 

As the greater number of the native establishment receive only from 3 to 4 rupees per 
month, the long arrears...entail a very great hardship upon them, ... They are fast falling sick 
owing to the precarious food and scanty covering they...depend upon, and being now out in 
the field ‘they are even precluded from...assistance from either friends or relatives. ... Longer 
delay would aggravate the mischief, and cause the prostration of the whole...establishment*. 

After transfer to the Coast Series, Strange complained of the loca] men and 
asked for reinforcements from Upper India. The Surveyor General suggested 
recruitment from Chittagong ; i 

The barkandaz guard...was intended in lieu of a military guard. ... To use the men as 
chaprasis is quite a mistake. Fourteen chaprasis, with a jemadar and naik is immensely 
beyond what the highest dignitaries in the land are allowed for state. ... The members of the’ 
party should be comfortable. Trustworthy barkandazes are required to sid the civil assistante 
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in their several dutios, to escort treasure, procure rassad [ food supplies ], and convey orders. 

... Even in recess T should wish gentlemen...to receive every attention and assistance. 

. The high pay of the jemadar is intended to...secure the services of a man who can read' 
and write, to act as munshee to keep &ccounte— assist in i your relations with the 
native authorities—and collect local information. .. 

If nothing but Hindoostani men will suit you, i. qocamiend your confining y your recruits 
ing to the districts such as Monghir and Bhaugulpoor, the climate of which differs less from 
that of your scene of operations than the arid districts. ... The men of Chittagong are...well 
suited to moist jungle climates— ... thrive best in the rice countries—and...sre 8&8 good for 

_ our work 8s any men of Hindoostan. ... I have had very good men from the Madres side. ... 

The wages of Chittagong men are very high compared with up-country wages, and more 
particularly with rates of your district. ... These men were enlisted at 6 rupees per mensem 

each, ... but I do not think they wil] stay for less than 7 or 8 rupees. ... They live expensively, 
and it is their higher scale of feeding which in fact exempta them, as it also does the Malabar 
men, from malarial influence. ... They have stronger constitutions to resist that influence. .. 

Jt might contribute materially to...attach a native doctor to each of your strong detach- 
ments. .... This season you will have two parties detached on secondary duties, ... neither 

... within reach of medical aid. ... I am therefore prepared...to recommend the addition of two 
more native doctors to your party, on the usual salary of 30 rupees per mensem. .... > 

The doctor in medical charge of the whole party should have a salary sufficient to induce 
a ‘superior person to become attached to the party! [ rv, 404 ; V, 244, 361, 364-5 J. 

` It was found better after all to recruit locally from Orissa. 

Nicholson reported great difficulty in finding suitable men for service in Assam 
where the people of that country would not face the work ; 

Men from Monghyr and Bhaugulpore..suffer even more fioi the climate than the 
up-country men. ... I introduced last year...&bout 30 Dangars, inhabitants of Chota Nagpore, 
who stood the climate well and proved very useful as carriers, but though every inducement 
was offered...to become heliotropers and lampmen, not one ever shewed any inclination to 
make himself useful in this respect. ... Assamese...eat and smoke opium all day ; tbeir employ- 
ment is out of the question [ 462 n.2 J. ... The most feasible measure is to obtain Chittagong 
lascars who are naturally intelligent and easily trained, ... but...they demand high wages*, 
Chittagong men could get Rs. 12 p.m. on steamships or on the railways and Lane 
preferred recruiting dhāngars from uu t ʻa hardy and faithful race but, 

. the journey...takes about a month, ... for which period they must receive wages” 
p 362 J Such Hazàribügh khaldsis were doing grand work with the survey parties 
‘in Assam and Burma more than sixty years later. 

Only in very special cases was it possible to obtain pensions for long service 
[ ry, 412 ], and the Surveyor General applied on behalf of 
Narain flagman, the only man remaining of the old Madras establishment of Colonel Lambton. ... 
He appears to have been entertained in 1821, and has ever sinoe...been engaged in the active 
and laborious duties of this Department. There is nothing...against him now save impaired 
efficiency arising from advanced age and wear and tear in the public service. ... 

I recommend...that a small pension may be granted to him...[ or ] a Liberal gratuity‘. 

A special pension was obtained for. dafadar Ramdin of the triangulation detach- 
ment in Kashmir who fell over a precipice in the Pir Panjal [ 226] ; 

On being taken up from the fork of a tree into which be had fallen, the injuries.. -were 
[found] very severe.. .. It was very doubtful whether he would survive, and...impossible 
he could ever be fit for further service. ... Heisaseadly mutilated cripple. ... He was one of the 
best and smartest men in the Department. ... Y earnestly recommend...pensionary provisions, 


Ràmdin had 17 years service, drawing Rs. 9 p.m. during his last two years. 


TOPOGRAPHICAL PARTIES 


Under the Madras rules that governed the Ganjam and Hyderabad parties, each 
officer and assistant bad the pay of a fixed number of lascare included in his monthly 
salary, and this lascar allowance was the same whatever the work, and whatever the 
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nature of the country. In 1850 Saxton asked for an extra squad, to be employed 
at his own discretion, and Waugh obtained authority for an increase of 1 dafadar 
@ Rs. 8 — 3 heliotropers @ Rs. 6 — 4 @ Rs. 5 — and 4 under training @ Rs. 4 — 
besides 2 harkaras (g) Rs. 5 [1: 18m.5 & index J. 

The past sesaon's survey...is so superior, both in...quantity and quality, to what has been 
previously accomplished...and is so creditable to Lieutenant Saxton's management, ... that... 
I now feel...he would be enabled to produce a much greater outturn of work if the small increase 
of establishment...were to be granted! (283 J. 

A year later Waugh asked that the Madras system should be abandoned; 

The officer in charge receives an allowance of Rs. 43-14—0 per mensem for ! tindal and 
6 lascars who carry the instruments, ... and each sub-assistant is allowed Rs. 18-7—0 per mensem 
for 3 lascars who carry his planetable, etc. ... The original idea must have been that by this 
&rrangement the native establishment would vary with the number of surveyors. 

. By attaching the lascars, however, to individuals, they partake ofthe nature of private 
servants, and no efficient control can [ be maintained ]. ... In the case of a surveyor falling 
sick, the Government not only loses his services, but those of his men. ... Since the suspension 
of the Hyderabad survey some of the surveyors have been brought up to Bengal [ 363, 421 ], 
and their claims to lascar allowance...has brought the subject more prominently to my notice. ... 

There cannot be a question of the superior efficiency attainable by uniting the native 
establishment under the control..of the officer in charge. ... The lascar allowance should be 
abrogated, and a regular native establishment substituted as in the Bengal survey. 

The pay roll would then stand at Rs. 280; ; 

l tindal @ Rs. 8— 12 Ist-class flagmen, béliotropets; and chainmen @ Hs. 6 — 12 2nd- 
class, @ Rs. 5 — 8 sub-assistants with 1 lascar each @ Rs. 6 and 2 @ Rs. 5 — 2 harkaras @ Ra. 
6 — Extra establishment during the field season, 12 carriers @ Rs. 67. —— 
` The new arrangement came in from Ist July 1854, with provision that 
the new permanent establishment is not to exceed Rs. 280 per mensem, with an addition of 
Rs. 72 for labourers and carriers in the field. ... The number of men...and the salaries are left 
to your own discretion. ... This rule will enable you to engage a greater number of men in the 
field. ... It will be proper to attach a good tindal and 12 lst-class heliotropers at least by good 
wages, ah ita distinction should be made between their pay in the field and quarters. 

It is the practice in Bengal to give as many men as can be spared leave on half pay during 
the recess. ... You may be able to exhibit a considerable saving in quarters, but the full forcé 
of your establishment should be maintained in the field? [ 452-3 J. 


REVENUE SURVEYS 

- In the revenue survey parties each officer in charge was allotted definite sums for 
the respective establishments of his professional and khasrah work. He was able 
to recruit a good class of chainmen and lascars because the more intelligent had 
prospects of promotion to become surveyors [451]. This had not been effected 
however in the Purnea party where Pemberton found the khalasis 
a perfect rabble. There were only 22 old hands, one of whom called himself a Jemadar and 
used to make sa traffic of khalassoes' situations by selling them to the highest bidders. Con- 
sequently the men I found here were worthless.. I have nearly got them into order now 

Foodstuffs must have been very cheap to allow these rates of pay — . 

Line-cutters ; tindal Rs. 6—khalaeis, Rs. 3-8 to 4—orderlies drew Rs. 3-8 a month. 

Boundary parties, tindals drew Rs. 5 or 6 — mates, Rs. 4-8 — khalasis, Rs. 3-8 or 4 

The interior parties, 2 tindale Rs. 5 p.m. for 12 months — 5 mates Rs. 4-8 for 8 months, 
with half-pay for the other 4 months — 6 khalasis Re. 4 p.m. for 8 months with half-pay for 
the rest of the year’, 

Small pensions Rs. 1-4 to Rs. 6 were granted to the s survivors of an attack mado 
on the squad of one of the Indian surveyors of Burgess's party in 1857 ; 
, Rs. 6 was granted to Moomtaz, the only son of the late native surveyor, Torab ‘Ally, sho 
died from the wounds received. ... The pension granted to Moomtez being one-sixth of his 
father's salary, to continue until he attains the age of 18. Tbe remainder are khalaasiee?,.,. s 
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CHAPTER XXIX 


SICKNESS & HEALTH 
General — Assam — East Coast. 


I [\HE progress of the surveys of India cannot be fully appreciated without an 
account of the appalling wastage and suffering caused by sickness and disease, 
the unbelievable ignorance of the origin and nature of tropical diseases, and the 

futility of bleedings — cuppings — blisters — and nauseous medicines [1v, 435]. 

Nothing was known of bacteria, or the disease-carrying properties of flies, IDOS- 

quitos, and bugs, and little heed was taken of the elementary precautions of boiling 


water or screening food [459]. Dysentery, malaria, typhus, and typhoid were 
rampant, and none were more exposed than the surveyors. 

James Abbott, distinguished Commissioner of Hazara, tells of his Soa ex- 
periences as revenue surveyor in the jungles of the Rohilkhand tarai [ 1v, 416-7]; 

Towards the close of the year 1838..I proceeded...towards the right bank of the river 
Barduh to survey the adjacent forest lands. Wearied of the flat, tame, over-cultivated tracts 
..the idea...was extremely welcome, although considerable difficulty was &pprehended...in the 
seas of reeds and lofty grass through which it would be necessary to cut lines [261]. ` 

But my establishment of natives heard of it with very different feelings. The tracta 
bordering this forest, even where cultivated, are at certain seasons extremely inimical to the 
human constitution. When the mass of decaying leaves, which for many centuries the forest 
has been accumulating beneath ite shade, hes been completely saturated with the torrente of 
rain poured down by the monsoon, and the scorching sun...blazes upon this vast. hoard of cor- 
ruption, exhalations of a deadly kind are raised, which act upon the frame of man as the most 
virulent vegetable soil which may ever be seen floating upon its surface, and creates indigestion 
and low fevers which carry off large numbers yearly [ 466 J. 

The natives of the healthier districts adjoining have...greatly exaggerated an evil. ... They 
know also that nature has peopled these forests with wild beasts, and have added.. phosts and 
demons and wizards of their own imagining. The resuJt is the most slavish fear that can be 
conceived. As soon as my purpose was declared, a large number of my native surveyors 
absconded, preferring the loss of employ to...the horrors of the forest}. 

Renny writes of repeated sickness right through his Ma]unchs party when work- 
ing through Birbhum and the Santal Parganas. His assistants Rossenrode and 
Webb had retreated to Bhagalpur for medica] treatment ; 

It does not appear that the...country in which we are engaged is generally unhealthy, but 
the water being chiefly obtained from tanks or stagnant pools and watercourses is liable to 
be injuriously affected by decayed vegetable matter, and is reputed to be prejudicialin places. 

The water in the vicinity of the hill station of Beharinat appears to engender dysentery, 85 
all parties...sent to that station have generals suffered from that complaint, and the germ of 
Mr. Rossenrode’s illness is supposed have been contracted in the neighbourhood of that 
station where he was detained for several days. 

[a month later }]—In consequence of great eee eee out of the jungly 
tract, ...four of my khalasis having died within the last few days of jungle fever, and one 
fourth of the remainder being now on the sick list, whichis increasing daily. ... My operations 
are already impeded by a want of Jampmen, in which class the casualties and greater part of 
the sickness have occurred. ... Mr. Olliver...has been suffering for the last week from intermit- 
tent fever. ... J...bad no reason to anticipate great sickness as the inhabitanta...did not com- 
pem of any general unhealthiness at this season? [ 14 ]. 


5 1 Tales of the Forest (intro); Tendon: 1853; covers The Lotus Walker and another poem, first pub, 
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When Logan started work on the North-East Longitudinal series, the Surveyor 
Gonera]! warnod him that survey parties had suffered so much 
embarrassment from jungle fevers in the tarai that I...warn you against entering the unhealthy 
tract before the 15th November, or remaining longer than the 15th April. The rest of the 
season...the party can be employed on filling up the triangulation with secondary work. ... 

With regard to jungle fever, the best precaution is to keep moving, neither remaining long 
yourself, nor suffering others to remain long, in one place.: The symptoms are bilious; ... 
in fact it is a bilious, constipated fever, and the remedy in the commencement is an emetic, 
followed by calomel and purges. If neglected the treatment becomes more complicated? [ 459 }. 

Waugh thought the sickness on the Gora series might have been avoided [ 12]; 

Of all the difficulties with which trigonometrical operations...have to contend there are 
none which oppose such serious obstacles...as...jungle miasma. By its ravages whole bodies 
of trained men are prostrated in a few days, and although it does at first sight appear harsh 
and unfeeling to impute blame to an officer in such circumstances, still...as regards insalubrity 
...the Gora Series is not more unfavourably situated than any of its neighbours [ 365-6 ]. ... 

Lieutenant Garforth...stationed a large portion of his establishment at too early a period... 
on the Kaimur Range, ... which...proved’to have beeh injudicious. ... The disaster...occurred 
at the outset and completely disorganized his party [ 459). ... 

There are no class of persons in the world...who are more exposed to sickness...than the 
members of this hard-worked department. They sre compelJed..not only to traverse and 
explore tracts of sae dangerous character, but to linger in such pestilential climates 
for months together. ... The due maintenance of these.. Parties is a measure not only of 
humanity, but of real economy to the State. z 

The medical charge of these several parties...is confided to native dovere to the nomina- 

tion of whom...no principle of selection is observed.: There are many excellent practitioners 
among the native doctors in the service, men whose skill and experience...senior officers are 
unwilling to part with. ... The officer in charge [ of the Gora Series ] made several fruitless 
attempts to obtain a regularly educated native doctor, and was compelled as a last recourse 
to entertain a compounder...totally unacquainted with medical science. ... Orders should be 
issued for selecting...experienced medicial subordinates for soimportant...a charge. 
_ With reference to the reputed insalubrity of the districts through which Captain Hill's 
‘operations will pass, I...suggest...that a Sub-Assistant Surgeon should be appointed to the 
medical charge of his party. ... I am not prepared to suggest so expensive a measure...to the 
‘Gora series, because the unhealthy tract is very limited in extent, ... and...ought to be tra- 
versed in six weeks. ... The most favourable season may be chosen, and after it has been com- 
pleted the party will enter...one of the healthiest parts of Upper India. ... I would, however, 
suggest that a well qualified native doctor should be appointed...in lieu of the compounder?. 

He rebuked Garforth for entering the Kaimur Hills without precautions; 

The proper system...when you are working in such countries is to proceed with great energy 
and expedition. ... The men ought to...obtain drinking water from the nearest villages, and 
the detached parties should...hut themselves as a protection from the dews at night [ 459]. ... 

The best plan is to relieve detached parties as soon as they fall sick, and immediately 
administer the usual remedies. ... When a particular station has a notoriously bad reputation, 
I always.. relieve the man at that spot once a week. ... The services of & detached heliotrope 
man may perhaps be lost for a time, and that is the whole extent of embarrassment...likely. ... 

It is very essential...to preserve a cheerful and firm aspect yourself, whereby you willin- 
spire the men with confidence and energy. ... No benefit whatever can be expected from a resi- 
dence in cantonments, because...the best means of cure is change of air and scene. I have 
‘always been accustomed to take the management of the sick into my own hands f 20, 464 J. 

_This was passed to Armstrong who hastened to justify his retreat to Benares; 

On my arrival at Barhani...I felt pains in my limbs...&ccompanied with a fever which laid 
meonmy bed. Seeing that the fever had not abated on the 26th, I procured a palkee from the 
village, snd about noon...proceeded with every inconvenience towards Benares, which I reached 
about midnight. On the way I was very sick, and brought up a quantity of bile. 

. With no medical aid of any description beyond a few doses of jalap [ purge J, ... and aware... 
that my case which nearly proved fatal in October of 1844 was one which called for instant 
‘professional aid, I did not scruple to...seek a remedy which I did not possess in the field. ... 
*™ A complaint so insidious..could not bear procrastination, ...and I have not so much 
Ae of mind to see it assume a serious turn, and delay ita cure till severity proves dangerous. 

. I had no amusements to seek at Benares, no friends or d i to see and psss the time 
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with. I went for modical aid, ... and in doing so I put myself under obligation to a perfect 
stranger who afforded me a shelter with a hospitality which I shall remember with gratitude. ... 

Bince 1 o'clock of yesterday morning..I have been laid up with a bilious attack, having 
all the symptoms of cholera, and am now in bed, too weak even to sit up and write this letter 
to you. ... Notwithstanding my indisposition the minor triangulation is progressing. . 

‘He was still in the field in June pushing on his work in wretched health ; 

I should not wonder if September is ushered in while I am engaged onthetask. Delicate 
as my health has been since my severe sickness of October 1844, ... I cannot say how far it will 
permit me to stand the mutations of weather—...the heat of the noon-day sun...or the damp of 
an encampment at night—but so long as it will permit me, I shall devote my...service to 
the task, and leave the field only when no longer able to bear the inclemency of the weather. 

{a week later ]. Within the last few days I have been feeling rather indisposed, with 
a very foul tongue and general lassitude. ... nnd I...believe that the change of weather...has 
had some influence in creating this change in my health. ... I have...come to the resolution 
of soliciting...perminsion to proceed to Allahabad about the close of the month. . 

In your letter...you state that earher than the 2nd of August you cannot hold out &ny hope 
of my discontinuing my labours in the field, though this is..much beyond the usual time. ... 
I must, however, seek relief at the hands of the Surveyor General. ii 

The Surveyor General agreed that he should be allowed to close field work 
Ahead of Garforth's own party [365-6], but Armstrong was again laid low ; 

Y was much distressed on the 21st by a bilious attack. ... In consequence of the rain heaving 
come on in the morning I was prevented from marctüng til about mid-day, and when I had 
accomplished about half the journey I was attacked by bad bowels and nausea, and compelled 
to seek repose under a tree, where I remained till near sunset before I felt any relief. When 
my tent had arrived and was pitched, ...8 palki was brought for me and I was conveyed... 
to my camp. That night I took a couple of pills and followed that next morning with 8 
dose of jalap, but I continued indisposed for nearly three days’. ‘ 


The Surveyor General comments on the frequency with w hich Wroughton’ 8 
Calcutta office staff stayed away on-the plea of sickness ; ` 

When I first assumed charge in Calcutta, the frequent occurrence of sickness struck me as 
remarkable, being Bo very different from what occurs in the Upper Provinces, where sickness 
is of rare occurrence. ... I found that every office in Calcutta was similarly circumstanced, and 
the number of deaths which occurred in our office left no doubt...that the climate of Calcutta 
is very prejudicial to general health. 

At the same time, there is little doubt that the temptations in a large city, and the vicinity 
of domestisities, together with facilities for obtaining extra work, are strong motives to induce 
those who are not actuated by strict...duty to absent themselves on trivial grounds. 

In my office in the field [ Allahabad ]...all the above temptations are wanting. Indeed 
for more than half the year the attendance at office is voluntarily extended from 9 o'clock in 
the morning to 5 o'clock, and sometimes even to 6 o'clock, in the evening, and absence on 
account. of sickness is so rare as to be hardly worth noticing. . 

[ In Calcutta ] absence on the plea of sickness continues very frequent in the case of native 
draftsmen, as this class...have very great temptations to stay at Lome for...private jobs?. 


During 1851 the Surveyor General issued a note on preservation of health? ; 

AlMhough...the occupation of a surveyor may be...more healthy than any other...life in 
India on account of the fresh air, constant exercise, and interesting...employment, still there 
are some tracts...in which survey parties are exposed to...endemic diseases. ... 

Such tracts cannot be avoided. ... It becomes an important matter to consider.,.the pro- 
tection of survey parties from jungle fever in the first instance, and secondly the propor treat- 
ment..in the event of the disease breaking out..in camp. ... As the assistance of medical 
officers has never been granted to survey parties, even...in the most unhealthy places, ... eur- 
veyors are of neceasity thrown upon their own resources. .. Fortunately the treatment. of 
jungle fever..is sufficiently simple, and will prove successful in 19 cases out of 20, though if 
once the disease be allowed to gain head, it requires the utmost skill...to reduce it. ... 

In the Longitudinal series from Seron) to Calcutta, ... Mr. Rossenrode...carried his party 
through with hardly any casualties, owing to the precaution, .of making his party breakfast 
before marching, and treating every case promptly as it occurred. The party which followed... 
suffered severely from the neglect of these precautions [ m, 262-4]. . 
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_The revenue survey party conducted by Major Wroughton in the same insalubrious tract 
along the Son suffered severely, but the work was never paralyzed owing to Major W.'a 
medical skill for which he was remarkable [ rv, 228, 476 ). In contrast, ... we have three signal 
instances of failure in the mere attempt to start the triangulation of those districte!. "i 

The habit of breakfasting the whole party before starting has been proved, ... and to 
this as well as to the superior stamina derived from good living may be attributed...that Mus-. 
sulmen sre less subject to the influence of miasma than Hisdeuee who cannot conveniently, 
cook oftener than once a day. ... . 

... Dr. Coombe’s work entitled Physiology of Digestion, page 63, m | füdgusits insfances- OE 
the advantage of attending to this rule. ... The case might be cited of an officer of the Survey 
Department who had made it a habit to march fasting. Crossing a very unhealthy tract by 
forced marches he seldom reached his ground before 2 or 3 p.m., by which time he was quis. 
exhausted. The consequence was & severe illness, which obliged him to go to sea. 

When the weather is very hot, 4t is usual to move at night, to save the men from exposure 
to the sun. ... It is usual for gentlemen to take & cup of coffee and a biscuit, and...it is a good 
plan to fill one’s pocket with biscuits, gingerbread nuts, or something of that sort, and carry, 
a bottle of cold tes, or cold weak coffee without milk. ... Surveyors are liable to be out all, 
day. ... It is desirable to be accompanied with & basket. containing sandwiches, etc. ... The 
men should have a lunch of parched gram and sugar. 

Most officers take these precautions for themselves. They ‘also ‘sleep indes canvas, pro-- 
tected from the dew, and upon beds raised above the exhalations of the ground [ 456]. ... 
The native establishment and servants may be laid up with fever and brought to the verge of | 
death without the officer in charge, or assistants, being effected in the smallest degree. . . 

After quoting instances when the officers escaped whilst their men. suffered 
severely, Waugh concludes ; > 
- It is difficult in the case of Hindoos to got them to cok their meals. at proper ides: , but a as, 
far as possible it should be done, and all surveyors who are careful of their men...protect them: 
from dew at night, and...furnish them with straw to sleep on. ... Camel carriage in Upper. 
India renders it easy to carry charpoys...and when men are detached to phos signals.. they 
are always directed to hut themselves. ... 

"It is usual in the case of persons very eens of ivet to fortify ihetnselv es by taling 
quinine while they are employed in unhealthy localities, and this is said to have a good pue 
vontive effect [ 11, 360 ; v, 216, 255, 465 J. 

:- In the regulations for the Survey Department it is leid down that the field season shall 
extend from the Ist October to Ist July. ... The terai and other places most celebrated for: 
insalubrity are generally safer on the 15th of November.: :.. It may be prudent to defer the’ 
commencement of work till the Ist or 15th December [ 365-7 J. Care should betaken...to put: 
the party under canvas by 15th October. ... By this means every individual...wil] get inured to 
the vicissitudes of camp life. A sudden change from houses...to tents...is apt to affect health. ...: 

Cleared and inhabited spots should be preferred for camping on, or high open spots, and the 
vicinity of rivers avoided, as well as closely wooded places where there is no circulation of: 
air. .. Enquiry should be made for good drinking water. ... Many. people use boiled water,. 
a precaution which even the native inha Mi fent practice in some parts. In some parts...well 
water is considered the most wholeseome. . River water is dangerous. 

European science attributes these fevers to malaria, while the natives consider ‘deleterious: 
water to be the cause. ... A detachment...was encamped for 3 weeks in October on a hill in. 
the Kaimur Range. There was no potable water nearer the Son, about 8 miles off, and up-. 
wards of a thousand feet lowez. ... The party...resorted to pools in the hollows...which.... 
approached exhaustion. ... The whole detachment was prostrated with a bad fever which. 
came upon the camp like an avenging angel. - Other detachments in the same range...did not 
suffer in the least [ 457 ]. 

. Jungle fever is a bilious řernittent, commencing with h headache, pains in the limbs and loins, 
heavy langour, ... yawning, and fits of heat and cold. The tongue is white, the eyes yellow. 
There is...pain or ` fullness in the stomach, nausea, and the pulse frequent and small [ 457 J: 

: The prescription which has been found most efficacious will generally suffice for a cure 
in all mild cases. Tartar emetic, 2 grains*-—Calomel, 3 to 5 gr., to be given immediately, and ` 
followed by a dose of compound jalap, or black dose, next. morning (Iv, 425 i Y, 457-8 ]. ip 

` Relapses are always dangerous. ... As jungle fever is accompanied with...tendency of. 
blood...to the brain, one should be cautious in administering quinine until all head symptoms 
have subsided. ... Should quinine have been given at too early a stage, and the patient suffers 
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eoute prin with great heat in the head, the bost plan is to lower the By stem by.. -epsom or 
pleuber solte—tartar emetic. ... 

The state of the head should be eR a watched, for the dissa potters Nerei ten 
fatally by the bursting of a vessel in the brain. ... If the fever runs high...apply leochos to the 
temples ‘(ray 4 to 12 leeches )—shave the head—and apply cooling lotions. ... If there be 
delirium it may be desirable to bleed ipm the enm, but.. -bleeding i isa ongeronde ia for 
non-medical persons to meddle with. DU = acest DS 

If the pressure on the brain appears sonniers bie, 8 blister should be applied to the juno- 
tion of the head and neok. The writer once had a case in which...a bearer remained insensible 
4 or 5 days but ultimately recovered from the effects of a blister. ~. - >` -j 

The diet all this time must be confined to tea, soda-water, sherbet, barley: -water, toast 
and water, sago, etc., and for natives something analagous, such as kanji-water. +» Every- 
thing stimulant should be avoided for several days. ... It is usual to give quinine as soon 88... 
symptoms have subsided. ... In the height of the fever quirline would be dangerous. .:. 

When the disease attacks a camp it is not an unusual thing for a party to become 80 alarmed 
as to march away in all haste, and if the officer in charge is ill himself be perhaps will start 
of immediately in a palanquin to the nearest station for medical aid. Now this is precisely 
what should not be done. Rest and quiet are the most efficacious elements of cure. ...--- * 

In the Nirmal jungles...the...Jamp and heliotrope men who went to Shivni station were com- 
pletely cut off on account of the country being infested by tigers. Being taken iH, they could 
not send word, yet...continued to show signals in the most plucky manner. When I arrived 
at. Shivni the men were like spectres, One died next day; ... the others got well. After hat 
I supplied physic to the detached parties and no more accidents occurred. ... : 

The proper time for lesving the jungles..is not so material...as the time for commence- 
ment; ... 8 sufficient quantity of work should be done before any party breaks up. ... About 
the 15th April, when the leaves fall and the hot weather sets in strong, considerable sickness 
may be expected, but not generally of a dangerous character. n. Last season Mr. Peyton, 
marching his party across the terai in the middle of April, had several cases of fever, and one 
private servant died ; marching through the same tract a month later not a man suffered. ~.. 
No party should break up before the 15th April in the worst ground. ... :: = ~ ve 

Survey parties are usually attended by native doctors who compound the inei and 
attend to the orders of the officer in charge. ... Some are pretty skilful in the practice of medi- 
cine. ... The attendance of the officer in charge on the sick...cheers up the pstients. .... "n 

Basics" -depends on—1st. the comfort of the establishment; 2nd. avoiding to encamp at 
unhealthy spots ; 3rd, prompt medical aid. The party should be provided with sufficient tenta. 
The men should have charpoys or straw to sleep on. Nourishing food should be supplied. No 
one should be exposed to malaria on an empty stomach, or work when exhausted by long fasta. 
Great care should be taken to select good encamping grounds with wholesome water which 
should be boiled if necessary [ 466 ]. 

The men...should complain the moment they feel symptoms of jungle fever, and then the 
calomel and tartar emetic should be instantly administered. ... Detachments should be supplied 
with medicines ready weighed out. 

Lastly, ... although change of air is good for convalescents, ... still, while fever is in the 
system, rest and tranquility are necessary. ... It may look much more manly to be able to 
brave malaria on an empty stomach, but what is the use of hardy habite...1f no work is done? 
It is very good to be able to brave an Indian sun with impunity, but...an umbrella will enable 
& man to accomplish more survey work than he could without. ... The quality of work done 
is the only criterion; ... unless a party takes the field well equipped with tente and other com- 
forts, health is endangered, and the interests of Government are sacrificed!. 

There were few parties of the trigonometrica]l survey which did not suffer the 
ravages of malaria at some time or another. Whilst, perhaps, the parties of the 
tarai, lower Bengal, Assam, and the East Coast were the worst sufferers, the 
Bombay party had two wretched seasons in Gujarat, Rivers writing in April 1846; 

Messrs. Sanger and Da Costa and about 20 of the establishment were attacked, the former 
so badly, and medicine having no effect, that I was obliged to get him carried off to Surat. I 
also got it here, though not as yet severely. ... But I daily got worse, and...was so weak as to 
be unable to rise, far less to take observations. J waited three days, ... but the bio change 
was that of the fever from an intermittent to a continuous kind [ 55 J. 

The establishment also was no better, for though many got over the uos, others kept 
getting it, and those who recovered the fever suffered from weakness. t 
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I was taken in to Surat, and having remained there a week was sent on here [, Matiabme- 
shwnr ] on medical certifionte, a» - 

From the parallel of 20° 30’ there are a succession of deadly junries caled güccessiVely 
the Dang, the Rajpipla, and the Barria, places notorious for their climate, and ìf entered in 
the hot weather when it is supposed they are less dangerous, it is impossible to see anything 
on account of their being always set on fire in these months [ 55 366 p. yu 

James Leigh writes from the Hyderabad survey ; 

- My illness and sufferings...commenced with a severe and violent attack of E A of 

the lungs. Pneumonia and subsequent diarrhea, together with the powerful means and 
remedies...and the salvation by mercury, to a severe extent causing ulceration of the throat 
and enlargement of the glands of the neck, so effectually prevented my taking nourishment 
for upwards of a month, and being even now only able to swallow with difficulty and pain— 
nothing more than plain milk —I am reduced to such a state of emaciation and debility that 
I can scarcely walk ten paces without support. 
; Not being able to sit up to reply to your letter, I am a obliged to epee another to write for 
me. ... I ain most anxiously awaiting your return to Ellichpoor when I earnestly hope you 
walk favour me with your assistance in obtaining for me my pension, as I fear I never will be 
able again to perform my duties efficiently. ... This is the second attack of severe illness I 
have had within the last 12 months, besides which I also suffer from piles frequently?. 

Indian doctors attached to survey parties were just as liable to "jungle fever” 
as others, and we find frequent record of their succumbing to a wave of sickness 
just as their services were most required [16, 367]. On the other hand their 
presence was invaluable in establishing confidence. Montgomerie recommends 
Lachman Singh for promotion from Rs. 30 to 35 per month. He had been 
attached to the Kashmir series since its commencement. ... Cholera and smallpox attacked 
the camp at various times, and on each occasion Lachman Singh behaved well, and during 
the whole ten years...not more than eight men of the establishment have died’. 


ASSAM 


Du Vernet describes the unhappy start made by the Assam party at the ond of 
1852 and the risk of taking the field too early ; 

Mr. Nicolson arrived...at Kochabari last season on the 2nd December, and he had 50 
men in hospital by the end of the month ; thus by bong on his grund too early he had his 
party crippled for the season [ 30 ]. 

In Col. Everest's time, anxious to commence my survey early, ... I entered the low hills 
‘at Hardwar about the 15th of October instead of waiting until..the following month, and I 
returned in a few days with a severe jungle fever, and brought back about fifty men of my 
party in the same state [ rv, 71]. Mr. Nicolson, also, on that occasion suffered from fever and 
did not recover for many years from the effects. ... Colonel Everest censured my ill-judged 
zeal, and pitied my unfortunate men and my assistant whom I had unnecessarily exposed. 

Lieutenant Walker...was & young and inexperienced officer who, by incautiously exposing 
himself to noxious vapours in the vicinity of Darjeeling, lost his life at an early age [ 19 Jt. 

Thomas Fisher writes after more than 25 years in Assam [ m, 447-8] ; 

The unhealthiness does not-appear to depend upon the presence of forest or jungle. Some 
of the most deadly parts...are perfectly clear, and exhibit...all the conditions which are sup- 
posed to be favourable to health. Open, dry, well.cultivated plains, free from marsh, and 
watered by clear running streams. These are the characters of the Dooars, or tract extending 
along the foot of the Bootan mountains, and yet they sre even more unhealthy than the foresta*. 

Constant sickness in the party compelled the resignation of the brothers Thomas 
and Henry Berrill and of Deveria, and the transfer of Charles Shelverton during 1856. 
Nicolson himself had to take sick leave at the end of the year: Lane took over 
charge and at once applied for the services of a capable medical officer. Dr. Lee 
from the Marine Department joined at Go&lpara about April 1857, but unfortunately 
did not remain many months, and for several seasons the party remained without 
any medical assistance whatever’. Jenkins, the Chief Commissioner, lent Lane 
1 DDn. 325 (407-10), 244-46. — *Leigh to Mulheran, 21-1-62; Leigh ret. on pension, 1883; b. e. 
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a very usoful little work whioh [ writes Lane] would also prove invaluable to the Coast and 
Ganjam survey parties. It is called '' Narrative of the Niger, Ishadda, and Binuo exploration”, 
about the most deadly fever region in the world! [ Central Africa J, and advised me to éonforn 
to the preventive measures therein inculcated. One of these is ‘quinine in sherry to be taken 
twice & day’. I have even tried quinine in rum and water for the natives, and found it 
capital. . - The tindal of this party...este plenty of masalas [ spices ], and BIER takea rum 
ia moderation, and has never been sick or sorry for years’. 
The medical value of stimulants was officially recognized, ‘and in 1858 the Revenue 
Board passed a bill for port wine for Pemberton’s party [ 246 J*. sc pik "2 

The Surveyor General fully realized the difficulties in Assam ; 

Subsequent to 1857 the progress...has again diminished owing to tho difficult p 
of the country and its destructive climate. Persons residing in Assam become acclimatised 
because they live in the more salubrious localities or, as travellers, pass rapidly along frequented 
ways, but a surveyor has no escape. ... He must penetrate and linger in the most deadly places, 
and the recurrence of such serious attacks of dangerous fevers...saps energies of all subjected 
to their evil influences. -I see no remedy...except by a system of frequent reliefs and...Jeave 
to those whose health is sacrificed. ... These recommendations have been overruled, but it 
is my deliberate conviction...that some measures of alleviation must be conceded or these 
important operations will never progress. .... 

I myself...have been employed in the most.. unhealthy tracte—the Nirmal jungles, the 
Sirgooja and Sungrowly tracts, and country at the sources of the Narbada, Sone, and Mahanadi 
rivers— ... the Mahadeo Hills [ m, 242 }—the terai—and parts of Bind. Except the latter my 
health never suffered [44 ]. But though unscathed myself, Y was surrounded by the dead and 
dying, and the difficulties of carrying on work at all under such circumstances were perfectly 
appalling. ... Such risks are of no material importance for one or two seasons, ... but when 
continued Sois &fter year, as they will bein some of the work remaining.. .on a this series if special 
provision be not made, disaster will ensue, 


East Coast 


The Ganjam survey had been suspended in 1841 owing to the break-down in 
health of Thorold Hill under whom it had been carried on spasmodically since 1834. 
Hill’s work Jay in the jungle-covered hills of Goomsur which had been carefully 
avoided by Snell, not only because they were inhabited by unfriendly tribes, but also 
because they were notoriously unhealthy [ m, 104; Iv, 253-7 ]. 

The topographical survey resumed under Halpin from 1844 had been AAT 
on with the utmost difficulty owing to the continued sickness of every member of 
the party, culminating in Halpin’s death in November 1848. "'The pestilential 
climate of Ganjam”, had, in a few short years reduced ‘Captain Halpin, ... a fine 
powerful young man, ... to the last stages of decrepitude...from...repeated attacks 
of jungle fever''5. The topographical survey was then entrusted to Saxton who 
took it northward into the Tributary States of Orissa, where the party continued 
to be dogged by ill-health [ 167-9 ]. 

In the meantime Thorold Hill had put in hand the principal triangles of the 
East Coast series running southward from Calcutta through Midnapore to Orissa. 
The climate was very much the same as that which had played havoc with the 
South Parasnàth series under Alexander Boileau some ten years before [ Tv, 60, 
175-6]. Hill's health gave way again, and after a year’s sick leave he had to. 
take furlough and resign from the survey [ 22-5]. He died in London in 1857. 

The Surveyor General had warned Hill that the country was 
notoriously unhealthy, and only capable of being traversed with impunity at particular sea- 
sons. ... If the establishment becomes affected by the miasma of those jungles all your 
future proceedings will be impeded..... An immense quantity of valuable work may be ex- 
ecuted by a judicious selection of proper time and Beason’. : 
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Hill later comments that though the inhabitants generally shew no out- 
ward signs of suffering from sickness. ... Owners of estates and other wealthy 
individuals, however, migrate on the approach of the rainy season. In April 1849 
the party was working near Gangra tower station on the right bank of the lowe r 
Hooghly [ 25 ] ; and, writes Hill, all were in 
high health and spirits when a sudden change of weather...prostrated the whole party. Marsh 
fever made its appearance and attacked everyone indiscriminately. The detached parties... 
all suffered about the same time, and...I have not been able to discover a single individual 
either among the public servants or camp followers who escaped this appalling pestilence. 

On its first appearance I...resolved to move the camp to...a dry and commanding situation 
south of the Russulpoor River ( or Hidgilee Creek) [rv, 188; pl. 3]. ... The distance, 12 miles, 
was with difficulty accomplished in 3 days, the worst cases...being transported in...Government 
dak boats. ... The change...was productive of noimprovement, and...for some days not above 3 
or 4 individuals out of 200 or 300 were able to cook their food. AU my own private servants 
were ill and for 11 days...unable to do any work. ... Mr. Clarkson suffered very sev erely.. 
as also did Mr. [ w. R. N. ] James.,..and Mr. Nield with all their servants &nd followers. 

On the 17th April one camp follower died and.. the condition of the camp became critical. 
To remain where we were was to endanger the lives of all. ... The surrounding country... 
afforded neither carts nor bullocks nor bearers. ... The only resource was water carriage. ... 
Nearly all the country boats had proceeded up the river to smoother water and safer harbour, 
and those that remained...obstinately refused to venture out into the Hooghly, maintaining, 
that the weather was too boistrous. 

No recourse was left but to apply for assistance from the dak boats at Kedgeree and one 
boat was lent me which carried away 15 sick. ... Fortunately the..surveying vessel Pilot, 
accompanied by the Grappler buoy vessel, visited that neighbourhood, and...Messrs. Bedford 
and Chalks, the commanders, ... most readily sent me their boats, and I was thus enabled to 
move the whole party to Natsal. 

The bearers...were all sick, but: with some difficulty I procured...& sufficient number from 
Contai to convey the great theodolite to Natsal. The climate of this place did not seem to be 
of advantage, consequently the camp was moved across the Hooghly to Sarisa which bears 
the name of being & healthy place, and here symptoms of improvement soon manifested them- 
selves, and on the 20th May I was enabled to recommence operations’, 

Recovery was not maintained. The men could not stand up to the lightest of 
work, and the whole party had to beat a retreat to recess quarters at Midnapore 
[25]. A year later Hill took sick leave to sea leaving the party under charges of 
Clarkson. Again, in April 1850, they were forced to retreat, soaked with fever 
and overwhelmed by a ferocious tornado [ 25 }?. m 

Saxton's topographical party fared no better. Soon after the start of his 
first season in charge near Cuttack. the whole party was down with fever. Out 
of the escort of 30, one died and 19 others were sent back sick to cantonments. 
Saxton himself was in bed for several weeks, and Howard reported that “al my 
lascars and private servants are laid up [168]”. The Surveyor General had 
hoped s0 much from Saxton's appointment and lamented 
this aad disaster. ... The pestilentia] character of the hill tracts...is well known. I have tried | 
to evade the fatal effects...by limiting the field season to the shortest span consistent with 
eorne progress being made, but...every season the party has been driven back...at a very early 
period. The endemic disease peculiar to this tract, although more virulent at certain times 
than others, seems never to cease entirely. : 

He consulted the Commissioner who replied that Saxton's disasters 
are...to be attributed mainly to his having entered a peculiarly unhealthy tract...before the 
water left by heavy and long-continued rain of the previous five months had dried upf.. Had 
he waited until the beginning of January he would probably have experienced no sickness, and 
have been enabled to carry on his operations until the middle of April. It is a great mistake 
to enter these jungles too early [55]. ... I do not think they should be visited before the 
15th December, ...and swampy tracts until the season is further advanced. ... As the dry 
season advances the country becomes healthier, and were it not for the heat and scarcity of 
water parties might remain cut until the rains with little risk*. 
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The Ganjam Collector was even more emphatic ; 

_, The earliest safo date for entering the jungles...would be about the 15th January—not 
earlier in the month—although this is only the comparatively safe season, for disastrous con- 
poquences have resulted...even st...the end of Fobruary. ... Security...cannot...be guaranteed 
at any time, but...danger is Jeast...from the 15th January to the early part of May, o or until 
the first falls of rain in that month. To remain later would be entirely unsafe. 

' "Two methods of warding against...malaria have...been put into practice with entire, 
success. ... One is to have a fire kept alight all night near the head of the bed. The other 
which is safer, is to have thick curtains of chintz or some material equally stout about the 
bed [ u, 362 n.7 }. .. During the war in China [1v, 260 ] escape from fever...was attributed 
solely to never sleeping without the safeguard of curtains...put up over the sleeper. Precau- 
tions of this kind cannot probably be taken by the whole of any survey party!. 

The Political Agent in the Hill Tracts suggested further precautions and the 
restriction of a field season to about 3} months [ 169, 367-8]; 

Esch party should have a good apothecary...and an adequate supply of quinine, with a 
double supply of sick carriage and tents. The quinine should be freely distributed to all ranks 
as a preventative, and not merely “exhibked” when fever has prostrated the patient. ... 

It is essential also that every man...be well tented and clothed and that during the cold 
weather they expose themselves as little as possible to the early morning dews or the evening 
damp. The hill people cautiously avoid such exposure, and are seen creeping out of their 
huts when the sun has dispelled the mist, and...lighting fires in the evening ere the sun sinks. ... 
The European officer and sub-assistant surveyors should carry...every reasonable comfort, and 
on the first symptoms of failing health should attack the medicine chest”. 

Saxton was glad of his later start the next season ; 

Though we have deriv ed every benefit from prompt medical aid, ... the difference beistet 

this and last season is more shewn in the number of cases. ... I do not think this is to be attri- 
buted to a favourable season, as I learn that the Coast Series party has suffered much, and their 
work and mine joined at one extreme of my operations, and again on the other extreme the 
Khond Agency has had a most disastrous season. ... I...attribute our better fortune to having 
commenced later, and would urge that we be permitted to do so again. ... My own treatment 
of fever cases was quite successful, and the men apply to me with great confidence’. . 

From 1852 the Directors sanctioned the Posting. of a European assistant 
surgeon each field season ; 

The result of the first year was E TETERE Sarton]. 
after his three months duty left with his health seriously shattered. 

The following two years I fortunately secured the services of Dr. Shortt [ 171, 466 ]* who 
retained his good health and who enjoyed tbe peculiar life so completely that he volunteered 
to join my camp for a second year. ... Dr. Shortt was a professional enthusiast. .. 
where...invited the natives to bring cases for medical and surgical treatment. 
witnessed many very interesting operations’. 

The party had a very bad season after Depree took over charge in 1856 [ 172-3] 
and, to give it a complete change and reinforce the topographical wing of the 
Kashmir survey, the Surveyor General suggested its move to Kashmir for the 
summer of 1857, but Dr. Gillies could not agree[ 173]; 

‘With the exception of Messrs. G. Howard and Atkinson, their present state of health will 
not admit of their undertaking so Jong a journey. ... Your health— being at present shattered 
by the fever from which you now suffer and the two attacks of dysentery you have had during 
the Jast three months, all doubtless produced by your very indefatigable...exertions.. -during 
the field season—precludes your services being disposed of in the manner contemplated. 

Mr. R. Howard is old...and subject to piles, dispepsia, and cough, and is quite unequal 
io any unusual exertion. With great care...a year or two’s work may be got out of him. 

: Mr. T. Claudius is suffering from fever which has been off and on during the Jast two 
months, and which has weakened him very much. 

Mr. J. G. King contracted a hernia two months RES by an accident. in the field where he 
bas had measles, dysentery, and fever. The last complaint more or less continues. 
weak, suffers from, general debility. . : 
Messrs. G. Howard and Atkinson have had fever but...are in perfect health at present}. 


The appointed gentleman 


. He every- 
In this way I 


Vision 
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Dopree did not ngreo about himself, “I am now convalescent and...am ready... 
to start for Kashmir without delay”, but the mutiny put a stop to all such plans. 


Meanwhile the Coast Series experienced constant interruptions and seldom had 
a full season's work [ 26-8 J. Peyton writes from Cuttack in April 1854 ; 

Jungle fever breaking out in the camp, ... myself also having been one of the ufo I 
was necessitated to stop all field work and to take the party into quarters. The advance party 
under Mr. Clarkson fared no better, ... not & single man with him...escaped. ... Mr. Clarkson 
himself...had a severe attack of fever and was...very dangerously ill, but is now convalasteut: 
The party is now fast recovering. Up to the 10th of March there was not a single case of 
sickness, but it was subsequent to this date that fever made its appearance. ... Mr. Blewitt 
also took ill at my last station...which obliged me to use the native sircar who writes English 
to register my observations. ... I was next attacked!. 

The following season was yet more unfortunate. Peyton spent December on 
azimuth observations on the sea coast near Balasore; : 

The healthy weather having by the Ist of January fairly established itself, the party now 
started for the hills. ... The season turned out an unusually sickly one, which by the beginning 
of March prostrated my whole party. ... After the observations at Calcutta Fort station it 
was found impracticable to continue. .. Mr. Rosenrode himself was one of the sufferers, and 
notwithstanding that his proximity to the coast enabled him...to recruit...by...the salubrious 
Bea air, yet a second attempt to penetrate the hilly tract was attended with disastrous con- 
sequences...and obliged them to quit the field [ 27 ]. ... 

Mr. Clarkson's party suffered severely, ...three of his men having died. ... Mr. Penny 
after only a fortnight’s...was laid prostrate by fever which deprived me of his services for the 
rest of the field season. ... He has only lately recovered, ... andis even now a convalescent, the 
fever still...rendering him subject to its paroxysms during the periodic changes of the moon?. 

Strange took over charge from Peyton early in 1856 and urged Rossenrode to 
take ample time to shake off his fever before re- starting work; 

Take quinine daily as & preventive measure. .. A two-grain dose per diem is likely to 
diminish considerably the virulence of & future attack, if it does not keep off the attack alto- 
gether. .. Administer small doses to your native establishment daily. ... This practise is re- 
commended in the letter from the.. :Govsmment of Bengal, ... and I have myself adopted it in 
my camp, es well as personally®. 

Though his first season’s work lay in a reputedly healthy area ; 
sickness set in steadily towards the end of IE left the camp— and at times nearly 
disabled it. ... There were not more than four individuals, ... of whom I was one, who escaped 
fever, and the greater number had more than one attack. Beery precaution was taken. ... 

There is one thing...predisposes to fever, the food of the men. There are no buniahs' shops 
in the villages. ... The inhabitants do not keep their best rice in store. My camp was generally 
supplied with new rice of inferior quality, ... very prejudicial to health‘. 

Though the Surveyor General thought that the quality of the food could hardy 
be a cause of the sickness—obviously malaria—affecting Europeans and Indians 
alike, he appointed a departmental committee to report on the following questions*. 

Ist. Whether the insalubrity...is attributable to endemic miasmata or to the unwhole- 
someness of the food, ... or to both. 

2nd. If...the evil:..can be attributed to new rice or other unwholesome food. ... 

3rd. What arrangements would be necessary for a special commissariat to supply...whole- 
some food during the field season. 4th. What would be the expense of such arrangements. 

The Committee consulted Dr. Shortt, now at Kamptee[ 464}, who thought that, 
the use of the new rice...does irritate the bowels, producing disrrhma and flatulency, ... causing 
exhaustion and debility, and predisposing...endemic diseases. ... The term ‘‘new rice”’...should 
be called ‘‘unboiled rice”, ... ''cutcha chawal". Paddy is generally boiled and dried in the sun 
previous to being husked, but in the jungles...it is husked without...boiling. In many parts of 
India no other than the unboiled rice is used. 

An efficient commiasariat with each survey <pariy would be of decided advantage. A fort- 
night's supply should always be, kept in reserve, ...to consist of boiled rice, ... curry stuff, 
salt, ghee, and oil. A butcher with each party would be a great acquisition, ... to...supply 
each man in camp with half a pound of meat daily. ... Each party should have one or two 
pakalees [ 45 0.6], with bullocks for supplying..water. Each pakhalee bag should have a layer 
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of charooal 3 inches deep at the bottom, nnd this should be renewed once every 2 or 3 CUN ne 
The addition of alum would be an advantage where the water is very foul. ... : 

The bost poriod for entering the jungle is from about the middle of December to ‘the end 
of March. Any attempt to enter them earlier ‘completely upsets the party by repeated attacks 
of fever arising from the vegetable and animal decomposition which is continually going on. ... 
The dense jungle and rank grass, etc., is moreover aggravated by the increased exbalations from 
damp ground and rivers that have overflowed their banks [ 456). 

` “It is prudent not to remain in any one village beyond 2 or 3 days, and...to BY oid Tong 
marches ; these should never exceed five or six miles. ... 

The men should have sufficient clothing...[ and } be furnished with straw to sleep on. ... 
They should be prohibited from sleeping in the open air, but where this is unavoidable large 
fires should be made and the men ordered to sleop in their vicinity. ... The men ought not to 
-break ground ere daylight, and...[ should] to partake of a newly cooked meal...as travelling 
with an empty stomach is likely to predispose the system to.. .disease. ... 

Encamping grounds :— ... Avoid. jungle, swamps, and the neighbourhood of streams or 
rivers. ... Fires should be eye around and inthe camp. Water should...be dug for from the 
dry beds of...nullahs, and where this is not feasible, it should be boiled ere being used[ 460]. ... 

Europeans :— ... Live well-—be warmly clad with woollen socks, stout shoes or ankle 
boots—use of mosquito curtains at night—closing the tent purdahs at sunset—and avoid al 
exposure to night air—not to break ground before sunrise—and always to partake of food 
ere beginning the day's journey. 

Though the mosquito's part in the spread of malaria was yet unknown, many of 
Dr. Shortt’s rules would tend to baffle that noxious insect. The Committee recom- 
mended that pack bullocks shouJd be used to transport grain and sufficient tents 
for all personnel. They considered that no prophylactic was more important than 
perfect shelter from night air. Each party should be allowed a qualified doctor’. 

Strange himselfsuccumbed hissecond season. During March there was consider- 
able sickness amongst the signa] men and, on Girdbadi hill north of Berhampur, 
fever attacked the camp and Major Strange was one of the first victims. -.. For eight days he 
was prostrated, but had to treat both himself and his men, for the native doctor lay sick...in 
the camp...six miles off. By degrees the sick were carried down the hill and lastly Major 
Strange followed, ... only to find the camp there had been visited as severely as his own. 

Out of 20 men composing the military guard only four remained free from fever, and nearly 
every man of the native establishment was either ill or had lately been so. ote Major Strange.. 
proceeded to Pooree for the benefit of sea air. ... 

None of the cases proved fatal, but cholera attacked the party on its way from the field 
and carried off seven men. Major Strange described the fever as “productive of the utmost 
debility and depression of both mental and physical powers, and when once imbibed into the 
systerm...extremely difficult of expulsion, as it recurs at short intervals again and again, and 
deprives the patient at each recurrence more and more of the little strength that former 
attacks have left him". Only one man of the main camp escaped an attack of fever during 
this season?. 

Four months later Strange took Jong leave to the Nilgiri Hills. 

Various sites were suggested as suitable for recess quarters. Meghasini Hill, 
about 40 miles west of Balasore, 3,823 feet above the sea [ 175 ], —Mahendra, 40 Iniles 
south of Berhampur—and Gali Parvathum, about 60 miles west of Waltair and over 
4,000 feet above the sea. The last-named alone was at all suitable. It was visited 
by Strange in November 1859, and seriously considered by the Madras army as a 
sanatorium for troops, but. Strange found it too distant and undeveloped for 
survey recess quarters’, 
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i THE COUNTRY & ITS PEOPLE 


Natural eid ‘Destruction of Mark- stones — Pinui; d: Complaints — 
Armed Assaults — Crvi AID : British Districts — Indian States — MUTINY or 1857: 
General—Field Parties. 


OSSIBLY the most difficult part of India to survey, with particular reference 
P to the Great Trigonometrical Survey in the middle nineteenth century, was 

the line of the East Coast series breaking out from the densely populated 
suburbs of Calcutta, and working south through the interminable swamps and 
closely-wooded flats of Orissa, teeming with malaria, and with a minimum of com- 
manding or recognizable features—too water-logged and saturated with fever to 
allow of work till well into January—and with atmosphere choked with dust and 
haze by the middle of March. A country blessed with two monsoons, a double 
dose of fruitful, frustrating, rain ; working season cut down to a matter of ten or 
twelve weeks. That was the east coast [ 23-4, 462-3 }--and was the west coast so 
very much easier? North Konkan——Rajpipla —Gujarát, where Rivers was defeated 
two consecutive seasons by fever and impervious atmosphers and where Haig in 
1860-1 “by no means got off scot-free” [55, 460-1]. At Kesarwa 
no Jess than 60 per cent of his men were on the sick list, and by the close of the season there 
was hardly a native in the party who had not at one time or another been a sufferer. ... There 
is a local proverb...to the effect that the Dang should be feared like a musket bal. — 

The jungle, swamps, and forests of Lower Assam were relieved by occasional 
isolated hills, but the continuous belt of tarat forest stretching along the foot of the 
Himalaya from North Bengal through Bihar and Oudh to Rohilkhand made the 
North-East longitudinal series a formidable project, that was perhaps mastered 
the more readily because it was engaged in piecemeal fashion by no fewer than 
seven different field survey parties ( 17-9 ]. The Great Longitudinal series, forcing 
its way across the rough Aravalli Hills and the mirage-haunted sandhills of the - 
“little desert”, and skirting the salt-pans of the Rann of Cutch, calling for untiring 
energy and patience, and the Great Indus series with its long sequence of close- 
set towers running up the dreary sands of the Indus valley, were not so heart- 
breaking as the humid, fever-ridden, featureless, wooded plains and undulating 
swells of the East Coast where practically every member of the party, season after 
season, from the officer-in-charge in his observatory tent to the four-rupee khalāsi 
cutting a line or humping a load, might expect to be shivering with pestilentia] 
ague for the greater part of the season [ 462-6}. The greatest obstacle was the 
malaria, and the complete ignorance of its cause or cure. Other troubles and 
difficulties were but pinpricks to stimulate the surveyor’s professional zea). 

The mountain steeps and precipices—the snow and ice. the baffling clouds— 
the shortage of provisions and absence of fuel ——of the high Himalaya were eballonzes 
to the spirit of adventure on a differont plane to the horrors of disease. 

Though fellow denizens of the forests, the surveyors had few contacts with the 
wild beasts. Peyton had an affair with a leopard [15], and Thorold Hil kept 

a “heavy battery ready” for buffalo and deer along the coast. The dofenceless 
BUtsey followers had, however, a wholesome fear of lonely paths, and had little 
chance alone with tiger or bear. Clarkson, on the Maluncha series, had a man 
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..killed by a tiger about 100 yards on the road londing to the station. This poor man 
happened to be Mr. Rossenrode's sais who was esrly in the morning taking out his horse 
for exercise, and though ho had received due warning from the horse, who pricked up his ears 
and kept snorting for a considerable time, with his eyes rivetted to where the tiger lay con. 
cenled, yet he seemed not to be mindful of the danger at hand, but mistook this forewarning 
for the bad habit the animal had...of...being obstinate when separated from the other mare. 

He continued to urge the animal forward, when all on a sudden ag she reached the spot 
she bolted away and escaped from her keeper. The tiger at this moment sprung on the sais 
whom he kied and dragged a good way up the hill before he was rescued from the beast. He 
was 8 corpse, and the blood was flowing from the wounds which the tiger was Been Jepping 
when assistance nrrived!. 

Hil describes the working of the triangles down the coast from Calcutta e 

The grand obstruction...bas been the climate, with the mists and fogs rising from the low 
marshy lands, and blown up from the sea. Next...must rank the innumerable rivers, muddy 
creeks, nullahs, and canals, which like & network intersect the whole of the...country between 
Tumlook and Balasore. ... The surface of the country is a dead flat, densely covered with fruit 
trees of various kinds, ... thickly studded with populous villages, and intersected by almost 
innumerable muddy erositi and watercourses affected by the tide, and in many parte swampy 
or inundated during nearly three parts of the year [ 23-4 J’. 
There were storms and tornados on the coast ; there | were long delays from i impene: 


trable haze [ 25, 29 ]. 

. dust as the Bombay party failed in its first attempt through tbe North 
Konkan [54-5 ], so also the Assam party had to be switched to the more favour- 
able country of the Eastern Frontier series [31-2]. Nicolson found the country ` 
all paddy cultivation, which, having been submerged during the reins, was up to the middle 
of January still under water, and only commenced drying after that period, when the inhabitanta 
commence preparing their fields, in which heaps of manure are piled up everywhere at distances 
of a few yards and set fire to, from which a thick smoke is produced that, settling upon the 
surface of damp earth, caused the objects to dance about like an ignis fatuus, so that trust- 
worthy observations become quité impossible®, 

Further up the Brahmaputra valley, east of Dhubri, l e on we 
a portion of the country south of the river about 8 or 9 miles in breadth is composed of 
ebur lands [ sandbanks ], some parte cultivated, and other parte covered with high grass and 
infested with wild beasts. The rest of the flat lands up to the hills is covered with forest with 
only patches here and there cleared for paddy cultivation. There are no high roads, but intri- 
cate and winding footpaths, crossed by numerous streams which are fordable during the dry 
season, but with some difficulty, being full of quagmire. An elephant will sometimes sink 
up to its chest. in one of these and throw all its load into the water. After April even these 
...communications cease, and the inhabitants...carry on...by means of canoes. ... 

The country to the north of the river has many insulated hills, ... but being surrounded 
by forest they are also dificult of approach. The intervening flat Jands, particularly near 
the banks of the river, are well cultivated, and...no difficulty is experienced in procuring sup- 
plies, ... but travelling is difficult as there are numerous rivers to be crossed, and many swamps 
—the hotbeds of disease and malaria—to be avoided‘. 

Further east beyond Gauhati, writes Beverley, 
the hills are covered with the thickest and heaviest tree...jungle, and...very thinly populated 
indeed, and the villages...inhabited by Cossyahs and Mikirs are few and far apart, frequently 
eight and ten miles apart, while each village has only from three to twelve families, rarely 
the latter number. The inhabitants are also a very timid race and, never having seen 
Europeans before, as soon as they hear of one's arrival whole villages desert, and go to their 
fields of cultivation at distances of miles, where they remain for days together. '... 

Elephant carriage, Bo very requisite for travelling, ... must now be almost entirely dis- 
pensed with within the hills, as it ia impossible for them to march with any loads whatever in 
the interior. ... Coolies must genorally be resorted to as the only mode of carriage practicable 
‘in the hills. ... They are decidedly adverse to carrying loads. ... After 3 or 4 days delay 20 or 
30 coolies only could be procured with the greatest difficulty, who were from the light loads 
they carry insufficient even for my small party*. l 
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` The preservation of the marks establishing the exact —€—— of the trigono- 
E Stations was of the highest importance [ 10, 245, 415 ; Iv, 86 ], and it was 
essential that they should remain undisturbed throughout the "observations for 
which they were laid down, and thesé observations might extend over several 
seasons. The disturbance of even a single mark would entail re-observation at 
several stations, and might seriously affect the connection, of a chain of triangles 
or a local survey many years later { 112-3 J. 

It was the regular practice to entrust the protection of field stations and obser- 
vatories to local officials or landowners [ 113 ], who sometimes asked to be relieved. 
of the trust. In 1852 the Bengal Government asked if they might dismantle the 
two base-line towers on the Barrackpore road. The Deputy Surveyor General 
replied that they should most certainly be left standing as they would be required 
for the start of a chain of triangles running to the east [323 pl. 4l The towers 
are standing to this day. 

In 1847 the Political Agent asked whether the Nawab of Tank might purchase 
the small field observatory at Kaliánpur near Siron] ; 

Although the amil, or manager, may have been willing to give seven hundred rupees for the 
buildings, ... the Nawab himself...said that he would only give five hundred. ... A guard of six | 
sepoys is maintained by the Nawab for the care of the buildings, and...he is further at some 
annual expense for renewals and repair. ... The Nawab wished to purchase the buildings in 
order that the expense of guarding them might be saved. : 

His Highness also doubtless wishes to get rid of our nehi of proprietorship!. . 

The Surveyor General urged the professional importance of preserving the 
marks intact, and the undesirability of surrendering the interests of the Survey ; . 

Kalianpur is the central limit of the northern sections of the Great Indian Are, ... the 
point of origin or reference for the accurate geography of all northern India [ 124-5]. ... In 
October 1848, I hope to...commence upon the Greater Longitudinal senes...to extend from 
Sironj to Sinde...which will emanate from the station of Kalianpur [37]. There will be no 
immediate probability that the station...will...be again visited for many years, but the pre- 
servation of the mark will always be a desideratum. ... l 

The buildings consist of the observatory and the platform, which lie a few yards...of each 
other. The former was used for observing the celestial amplitude [rv, 98-101 } and the 
latter...at which the terrestial observations were taken...wil) sgain...be occupied. . 

. The present arrangements should be continued till the close of...1848, when the party.. - 
which will then visit the station will be able...to close up the door of the observatory with 
masonry. The guard may then be safely removed and the building be left to protect itself. ... 
If these buildings were sold to His Highness the Nawab...it would be difficult to revisit the 
spot for survey purposes?. 

Renny duly closed up the building after completing his errans in 1849, but 
the observatory was no longer standing fifty years later? ( 113 ]. 

British troops had little respect for survey marks, and in 1853 Robinson 
reports from Rawalpindi Distriot the total destruction of 
the G.T. Survey mark upon the Mankiala top. In consequence of some European soldiers 
having injured the mark on a former occasion, I procured from the Brigadier commanding 
a district order...that soldiers or others...ahould not meddle with the survey platforms or 
instruments. ... Notwithstanding this the mark has been utterly destroyed‘. 

` In 1851, Logan had obtained an assurance of the future preservation of the 
survey station “on the Murree Peak, together with a space extending 10 yards in 
all directions from the platform and also a right of way from the high road''5, 
Seven years later Robinson reported the destruction of platform and mark ; i 

On Saturday last I required to use the station for...correcting some measurements pousested 
with the height of an important Gully in this neighbourhood’, and...first learned that the mark 
had been utterly destroyed. ... The authorities...fixed upon the Murree Knoll as the site for 
a blockhouse...for the defence of that end of the station, and...the officiating Executive Officer 

aao clesred away the summit oF the Knoll, and SED it all signs of our station. ... 
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‘Considering that the whole summit of the Knoll is registered as the eatate of the Gt. Trigl. 
Survey—that the Knoll is called Observatory Hill—that the station has been more or less in 
use every recess...for the last seven years, ... I am surprised that neither Captain Walker nor 
myself were warned that the site was required for other purposes’. 

+ 1n 1855, Tennant expressed anxiety Jest the railway engineers night duo hie 
observatory and survey marks on Bath Jéland at Karachi [ 130]. The bei 
of India obtained an assurance from Bombay that . RU) 
measures have already been taken to ensure the ,preserv ation "of ‘all the ‘marks’ ‘of the’ Great’ 
Trigonometrical Survey in Bind, to prevent any railway’ operation in ‘the neighbourhood of 
the observatory which could interfere with the delicate observations there conducted, ee 
generally guard from injury &nd disturbance every spot- connected with...the surveys. 

The course of the railway was yet undetermined ; ... nothing has been done beyond surveys 
ing several lines, the flags posted for one of which near Bath Island drew the attention of 
Lieutenant Tennant. ... Mr. Frere assures Government that whenever the selection of the 
line...is to be decided, every care will be taken to avoid interfering with records of so much 
importance to science as those of the Great Trigonometrical Survey... : ] att : 

.During season 1853-4, Nasmyth found that his station DR at four stations 
near Bhaunagar in east Kathiawar had been tampered with, though in each case . 
the lower mark-stone had been left untouched. At Trimbak station: “among the 
Kokra Hills, the upper mark has again as dextrously as before been cut. out of the 
stone". - The Political Officer suggested that the damage might have been the work 
of a wandering madman, to which Nasmyth replied thet it was most unlikely that 
a madmen would of himself have stumbled: upon the most important stone of the platform, 
when that stone was in no case sufficiently marked to attract notice—that a madman would 
guess the existence of a station on the wild summit of the Kokra Hills, or on tbe distant peak 
of Chambadri—would wander to these places to repeat mischief which could afford him no 
gratification—or would have patience and perservance to obliterate the mark from the stone?, 

». He suggested that the outrage had been committed by local people, who feared 
that the survey operations foreshadowed ‘‘the establishment of a sanatorium on 
their sacred mountain’... The Surveyor General did not wish to press the complaint, 
and suggested that the damage might have been done “by mischievous cowherds. 
These...are often mere children, and like all idle people are very mischievous” 
[262]. Three years later similar damage was done at threo stations in Cutch, 
more than 150 miles from Bhaunagar, which might support the Surveyor Genéral’s 
view of childish mischief, Hove? Nasmyth strongly suspected religious fanatics 
[ 472-3}: T 

. Sandes tells a story of a 20th century survey or ds found a a.m.s. station ‘of 
Bihar preserved as a shrine with guardian devotee, who allowed him to open it 
up and shew the survey mark cut on the solid rocks. 


DISPUTES & COMPLAINTS 

With the numerous survey detachments working through the wide areas of 
India, with diverse corhmunities of race and religion, and numberless administrative 
gub-divisions, it is-not‘surprising that there should have been occasional misunder- 
standings and clashes [ u, 363-72; 10, 407-15; Iv, 160-3]. However careful the 
survey officer might be to keep in touch with administrative and political officers, and 
to obtain all official authority, many of his assistants were young and inexperienced, 
and impationt of'delays, and many Jocal villagers and -headman were jealous and 
suspicious of the activities of strange intruders who made insistent demands for 
supplies and labour, and wandered wherever they pleased regardless of local senti- 
ment [ IV 151; v,477] . Trouble was more frequently experienced in the ber lones 
of independent or Protected states than in TEERISCiÓR British districts. Í í 
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John Lawrence, when Commissioner of the Trans-Sutlej States, complained of 
the conduct of some of Du Vernet's assistants working in Mandi State, in the 
hills beyond the Sutlej ; . f ; Í 

I have received a lettor from the Raja of Mundee complaining that the subordinates of youi 
establishment have injurod the shrine of a Hindoo deity in his territory. 

The Raja is an independent chief, and on your arrival in his fenniory you should have 
paid him the compliment of addressing him by letter, and in the event of...any buildings... 
removed, or erected, the work should have been done by his permission and through his 
officials. ... 

I bave no doubt that the Raja has much exaggerated the injury, but it is not the less neces- 
sary that you should impress on all the subordinates...to be extremely cautious in interfering 
with any place of worship. ... In your communications with him you should use the usual 
courteous style of addressing a native chief, and be particular to omit none of his titles [ 480 }!. 

John Dyer, the assistant working in Mandi State [ 202 ], explained that he was 
selecting stations for the minor triangulation of the North-West Himalaya series. One of the 
stations selected was situated upon a high hill called Shikari Dibi, within 8 or 10 feet of a few 
stones which I suppose to be the shrine referred to. Having myself superintended the erection 
of the staff at the above station, I have no hesitation in intimsting that the shrine...was not 
desecrated by me or any of the...establishment with me. ... I was not more than 48 hours 
within the Rajah of Mandi's territory, and.. .the station of Shikari Dibi is in a wild and thinly 
populated part of the country, about 5 miles from the boundary’. 

The Surveyor General replied to the Commissioner that although Dyer 
has not been more than two years in India, still he is perfectly acquainted with the propriety 
and policy of respecting the prejudices of the natives, and his conduct has always been con- 
cilistory and just towards them. ... Mr. Dyer denies having desecrated this shrine, and...in 
common with the rest of my subordinates is fully imbued with the desire of maintaining the 
credit and honour of the Department. ... 

Making every allowance for the Rajah's apprebensions, ... I have addressed a kareeta to 
His Highness in which I have explained. that the objects of the survey have no connection 
either with the selection of cantonments or with the revenue of the country, but that our 
intention is merely to make & pictorial representation of his territories for the improvement of 
our genoral geographical knowledge. ... The more he is disposed to facilitate its progress...the 
more speedily will the surveyors finish the work and leave his country?. 

A friendly reply was returned through the Commissioner, and Du Vernet was autho- 
rised to carry on the survey. 

A year later, Dyer’s work in the Simla Hill States had to be depended owing to 
trouble with villagers. Du Vermet reporting that “since leaving Pathar Nala” 
he has been unable to procure tahsil chaprasis, and that in consequence of his party en- 
deavouring to obtain rations for themselves...they got into a dispute...which ended in the 
villagers making an assault on his people—that several of the most active he forwarded to the 
tehsildar with a complaint, and that in consequence a counter-accusation was got up by the 
villagers, on which...one of the barkandazes...was seized and placed in confinement in irons‘. 

He reported later that 
Messrs. Dyor and Talbot [ were ] brought into court [ and ] the latter bound over on security. ... 
Mr. Dyer represents that he would not have been subjected to the assault had ho been furnished 
with a sepoy guard. I have furnished Mesars. Mulheran and Burt with a guard each from 
my detachment. ... An individual keeping to the high road may travel without a guard, but 
B surveyor cannot do his duty without an escort of some sort?. 

- The Surveyor General wrote later to the Political Officer ; 
' The case seems to wear a very serious complexion, and I regret that such raw inexperienced 

‘youths were deputed on this work. Both Mr. Dyer and Mr. Talbot are more lads, infants in 
the eye of the law. The former who was educated in England has not been more than three 
years in India ; the latter only left school & yoar ngo. ... I am very sensible of the importance 
of maintaining & rigorous discipline in this department. 

-q Jt was ovt of my power to spare any qualified persons of moro mature age; I regret much 
_to learn that any disturbance should have occurred. ... He himself { Dyer ] seems not to have 
‘mixed in it. ... I observe...that Mr. Dyer failed to report his arrival to you, and that he did 
not furnish you with detailed information of the movements he was about to make. Ths 
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former omission on his part was improper, but the latter information is seldom in the power 
of & trigonometrical surveyor to supply as his progress depends on the weather. He may be 
detained for days by mist, and when fine westher sets in his progress is often very rapid’. if 
‘The complaint that Du Vernet’s party had violated the sacred hill of Trikota, 
or " Tirebtar"' within Jammu territory was particularly unfortunate, and involved 
the loss of a full month of the field season [ 35-6]. The Surveyor General had been 
at pains to obtain the Māharājahs official permission 'for taking the principal 
triangles of the Himalayan longitudinal series across the Jammu boundaries, and 
was much distressed to learn in April 1850 of a newspaper report from Lahorè 
that survey chaprasis “have beon dishonouring a temple of Devee on the mountain 
of Turhutta". He ordered Du Vernet to withdraw his party". with the least 
practicable delay” but at the same time to collect ''sufficient information for a 
full report. ... Although I have no doubt that the complaint...is exaggerated, and 
perhaps false, still there must have been considerable want of tact and conciliation 
4n the management of the matter”? i eet em nce ton ie Ne 
To the authorities at Lahore he pando out ihe need for access to hill tops; 
` As the origin of the affair seems to have been the visiting by Europeans of a hill on which 
a temple stands, it frequently happens.. that p particular hill must at all costs be selected to 
‘obtain symmetrical triangles. ~... When & hill is preoccupied by a temple, it is always & matter 
of delicacy and address to obtain access, but a conciliatory line...has never hitherto failed of 
success, even in parts of the country where the people are most particular. 
^ Colonel Lambton in southern India was frequently obliged to place his theodolite on the 
"tops of temples [ n, 241, 244) In tbe case, however, of temples on hills there is seldom any 
"necessity for occupying the building, as the station may generally be pega on one $e E: 
Buch hills are never visited but with extreme reluctance. `... 

It was not...without much hesitation...that I proposed...& series of Diatira T 
through the territories of His Highness the Maharaja Goolab Singh. ... On purely professional 
‘grounds the plan adopted was decidedly the most accurate mode of connecting the hill pro- 
vinces beyond the Jhelum. ... The connection might certainly have been formed by.. Carrying 
it along the plains within our own territory, but this plan would neither have been Bo accurate 
‘nor so rapid as the other [ 220 J. " 

It was & matter of urgent importance to fix a suficient number of points in the Punjab 
before the commencement of the revenue surveys [ 37, 273 ]. 

I am unwilling to incur the responsibility of allowing the "work to proceed further without 
the entire concurrence of the Board. ... The continuance of the survey party in the dominions 
of Jammoo may produce political xisunderstendiugh. 

The Maharaja responded most courteously that he had heard that the hilltop 
had been violated by survey followers, but that he had been “‘satisfied that the 
temple was not desecrated intentionally. The men were not aware of its sacred 
character. I..thought it needless to write...on the subject’! 

Du Vernet reported that he had sent an assistant to make enquiries on the Bpot 
and make friendly contact with the “head brahman”, and was satisfied that the 
survey followers, al Hindus, would never have treated a sacred place with dis- 
respect [ 35-6]. When Logan took over charge of the triangulation the following 
year he succeeded in extending the principal triangles without occupying Trikota ; 

Serious objections having been made...to the occupation of the summit of the Trikota 
mountain...I deemed it desirable to proceed...to the neighbourhood of the sacred mountain and 
endeavour to find some other point that. could be substituted for it. ... Difficulty...experienced 
in selecting a station in advance of Samnabhanj...obliged me to devote 14 days to an examina. 
tion of the country before I found s suitable point for extending the series westward [ 36-7 F. 

Nasmyth suspected that the damage to his station marks at Trimbak and 
elsewhere [ 470 ] had been carried out or inspired by followers of the Shravak com- 
munity, who had protested to the Politica) Agent against the occupation of their 
sacred hill Shetrunja that lay 20 miles to the south-west of Trimbak’. They were 
followers of the Jain religion, &nd... have their most holy place, ... commonly known by the 
name of Shutroonjays mountain...in the vicinity of Politana in the province of Kathiawar. It 
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ia hold as holy and aa aacred by the Jains as is Jerusalem held by the Christians and Mecca by 
the Mohammedans. Upon this mountain there are numerous...temples erected...by the Shra- 
wicks. ... They ascend it only to offer their prayers, .. . and. nobody, not even themselyes, 
&re allowed to stay there between sunset and sunrise. ~.. 

A few days ago one Mr. Smith ( Nasmyth ] a gentleman belonging to the trigonometrical 
surveying department pitohed a tent on the...holy mountain, ... and stayed there three or four 
whole days, ... moving in the sacred place with his shoes on, eating animal food, etc. The... 
said gentleman has obtained an order...to build a tower for observations...near a temple. ... 

Your...memorialists beg...that the proposed tower may be prevented from being erected, ... 
and that in future no European gentleman may interfere with the most holy nountaink 

Nasmyth replied that he had been very careful to obtain permission from the 
Jains before setting up his station, and that he had complied with all their con- 
ditions, sleeping in: à small room set aside for muslim guards and having his food 
cooked at the bottom of the hill. In spite of this he was continually pried upon 
whilst carrying on his observations which he had, however, managed to complete. 
The Political Agent was able to pacify the Shravak, leaders and pointed out that 
not only did the Jains maintain a strong guard of Muhammadans at the temples, 

‘but that the grass on the hill was regularly cut by the Bhils®. 


ARMED ASSAULTS 


Jn some parts of the country it was necessary for surveyors to have small guards, 
either regular sepoys or armed civilian barkandaz, that were specially desirable for 
the protection ofsignallers or messengers with post or treasure ( 376-8 J]. Du Vernet 
reports an incident in Oudh where there was little control over outlying areas. ' 
* A guard consisting of a havildar and 6 barkandazes accompanied by 4 lascars proceeding 
from my camp to escort pay from the Residency at Lucknow was attacked at Bilgain by the 
zemindar of that place with about two hundred of his retainers, armed with clubs, swords, 
etc., he and his son being the principal actors. ... 

It appears that & barkandaz was siezed by a dog of the zemindar’s on “passing his door, 
that he beat it off with a stick, and that it ran howling into the house, whence the zemindar’s 
son...came out, and calling men to his assistance siezed and beat the men most severely. The 
father...and son...being assisted by near two hundred men, it was impossible for the guard, 
armed with swords, to defend themselves. ... The former siezed them, having administered 
punishment, ... bound them, and then finding by their breastplates that they were the Hon'ble 
Company's servants, they became alarmed and consulted...whether it were not better to kill 
the men and destroy their breastplates. ... After holding the party close prisoners two days, 

. and having threatened, passing swords over their necks and drawing their bows at them, 
they on the third day set them loose, having first extorted a raj-i-namab, whioh appear=— 
according to the usages of Oude—sufficient to protect tbem [ 376 J*. 

Such incidents were more frequent in thickly populated districts than i in Pontier 
areas whero people were, on the whole, quite friendly if tactfully dealt with. Waugh 
records his meeting with the frontier people between Sikkim and Nepal [ 83]; 

After obtaining the consent of the Bengal Government it was found...that the Nepalese 

had taken alarm, for as my station...stood exactly on the border line of the two States it waa 
deemed an encroachment, and the consent of the Nepalese Government became necessary. 
' This Dr. Campbell was kind enough to arrange for me, ... but when my advance party 
under Mr. Lawrence at length started with the sanction of the Nepalese Government, they 
were opposed by a large party of the Sikkim people. After a long parley this obstacle was 
evaded by taking a more circujtous route, and as Dr. Campboll...soon succeeded in removing 
their repugnance, my party at length occupied the desired position at Tonglo. 

During my encampment there all travellers were hospitably entertained, and every effort 
made to promote a friendly feeling with the tribes. Several spys also oame from the Nepal 
side. These were kindly received; the instruments were shown to them, and every exp lane: 
tion afforded. ... After this no opposition was offered‘. ; - 
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‘In November 1849 Du Vernet’s party on the North-West ‘longitudinal | series 
was caught up by the local risings which accómpanied the outbreak of the second 
Sikh War [ 35 J, and he reported on 30th November that  '..7 .. UP vro 
the whole valley of the Soan being in a state of insurrection, and held by parties of the enemy, 
I have retired to Kalka. ... The insurrection extended the whole length of the valley on the 
26th, and two of my Parties of lampmen going to Baraol! and Bonabola never reached their 
destination. . Mr. Blewitt was at Bonabola and marched for Rohan...on the 26th; should 
necessity require he will retire to Ludiana. Mr. C. Olliver..between Amb and Mokhaira 
being off the high road has probably escaped. ... Mr. Mulheran at Bilaspur I have directed 
come within to the Company's boundary, and Mr. Keelan, I believe, is at...Ssike Hati®. . 

As a matter of fact Olliver was in the thick of the trouble and he wrote to the 
Surveyor General that while camped at the village of Amoha, on the 25th -..,, 
my camp...was attacked by a party of Umed Sing’s horse ; my property with that of the men 
plundered, and myself made a prisoner and sent on to the village of Krot, the seat of the Rajah. 
On the Ist instant I was brought on to Amb which on the morning ofthe Pad was taken by the 
British troops anà myself set at liberty. . le 2 Dais 

' The 12-inch theodolite...has..-been seriously iem ; its level ( vertical ji is | bróken, and the 
limb...bent. Its stand- too is missing. Two heliotropes and a telescope had previously been 
detached by me, and...the men to whom they had been given started for Dehra...on the evening 
I was made prisoner. Having now no tents or clothing, in fact, having nothing whatever 
excepting two logbooks and the clothes J have on, I propose starting for Dehra to refit myself. ... 
Being ignorant of Captain Du Vernet’s address, I...write to you direct?. 

, To Du Vernet he gives further details ; 

At the village of Amoha in the Jaswan valley my camp was suddenly ‘attacked by about 
100 horsemen and foot-soldiers, all well armed with swords and matchlocks ; myself made a 
prisoner, and my escort...of 1 naik and 4 sepoys of the Sirmoor Battalion.. stripped of E 
thing ; their arms and accoutrements...all taken, ... and they themselves maltreated. ..:. 107 -Y 

My camp was pitched far from the water, and all the people...were obliged to cook their 
victuals at some distance from the tents.-... The sepoys had barely time to lay down their 
cooking utensils when they found themselves surrounded, and without even a chance of defend- 
ing themselves. ... I desired the naik to get his four men together and escape under cover of 
darkness to Hoshiarpur and report himself to the Officer Commanding there... 

The party resumed work towards the end of January, and in due course Goron: 
ment granted compensation for the losses incurred—Rs. 817-1-10 to the Surveyor 
General for Government property and Rs. 800 to Oliver for personal losses! § 413 }. 


" During the four years of his survey of Peshawar [214-7] James Walker 
avoided all conflict with the border tribes, tactfully retreating or abandoning forward 
plans whenever opposition threatened. His work was, writes the Surveyor General, 
of a most interesting description, and attended with great risk. He had frequently to obtain 
access to his stations by causing diversions to draw off attention for a limited time, during 
which he had to take his observations, and then ride hard for life. By admirable tact and 
management as wel as cultivating friendly relations, .. he succeeded in conducting his work 
without collision, and with only a single accident, on which occasion his native groom was 
Xilled$. 

Walker himself tells of working near 
the tribe of Affreedie who occupy the centre and western portions of the same ranges! ..-. To 
go into their country excepting by force is never possible for a European, and is at all time 
dangerous for a native. ... It is dangerous to be near them. ... I should not have been justi- 
fied in remaining longer than absolutely necessary in such a district”. ' AQ 

The valley of Ranizai was reconnoitred with considerable difficulty and danger. Its 
inhabitants were most jealous of the approach of a European. ... The survey had therefore to 
be made cautiously from distant stations, one of which was...& mound in the plains east of 
Shakote. At this mound some risk was incurred, for the Ranizai’s supported by their neigh- 
bours the Swatteos, turned out in considerable force to oppose the advance of the Feringhis 
into their valley, and by opening B matchlock fire pony the party brought the reconnaissance 
to an abrupt termination’. . 
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The Kookikheyl and Bussikhoyl Affreedies are respectively located near the mouths of the 
Khyber and Kohat passes. ... There is little to show in maps of such a country, and.,.that 
little was obtained with considerable difficulty. ... The operations. of the surveyor were 
watched with great jealousy, and on three occasions had tobe terminated abruptly because 
the Affreedies turned out in numbers and opposed all further advance into their country). `. 

In February 1852, William James took up a line of triangles to cross the Indus 
and connect up Walker's survey [ 37, 215 ], and narrates that he had been advised . 
to proceed direct to the neighbourhood of Kapoor Gurhi in Eusofzahi to have an interview with’ 
Captain Lumsden, the Depy. Commissioner of that district, before commencing the work?. 

, Am escort, ... 35 foot soldiers of the Guide Corps and 6 local horsemen, had been appointed 
to my party with which I proceeded to Toroo about 6 miles west of Kapoor Gurhi, and waited 
upon Captn. Lumsden. ... I was informed by him that...the only place at whick he appre-, 
hended danger...was...in the neighbourhood of Tukti Bahi. 

As it was desirable to me to visit this point before going further, and the escort with me 
being...too small for the protection of my party, ...Captn. L....ordered a troop of the Guide 
Corps...to move out to Goojurgirhi, the village nearest to Tukti Bahi. The rise of a mountain 
stream near which Captn. L. as well &s myself were pitched that night...rendered it impracti- 
cable for me to proceed the next day to Goojurgurhi, and...induced me to march on to 
Peshawar, merely leaving á party with a heliotrope to proceed to Tukti Bahi. ... 

A rumour having got abroad of a s&hib engaged on some important duty being on a visit 
to Tukti Bahi, a party of the Swat horsemen, ... about 120, came down by night on the troop. ... 
This party came up between one and two o'clock in the morning, prepared with stratagem as 
well as force, for being challenged by the sentry the men in advance replied “Sahib” and 
“Come on". The resildar with the troop, happening to be awake at the time, came out, as 
he supposed, to receive me, but was quickly undeceived on perceiving the lighted matches of 
the advancing body, being well aware that no British troops betrayed their presence thus. 
He...rushed back to seize his arms giving the alarm. 

The few that were awake had to make a desperate stand against the enemy who, firing & 
volley directed principally at the risaldar's tent, rode into the camp cutting about on all sides. 
The affray lasted till daybreak, but owing to the darkness the only casualties...on the side of 
the troop were...three sowars and five syces. Those on the side of the enemy could not 
be ascertained, ...{ they ] having succeeded in carrying off their dead and wounded?. 

On hearing of this incident Government ordered the suspension of the triangulation,’ 
but by the time the orders arrived, James had closed his connection. ; 

. On the Derajat survey, 1855-60, which covered the strip of plain between the 
right bank of the Indus and the tribal hills to the west running south from Dera 
Ismail Khàn, Johnstone was equally successful in surveying the whole line of 
frontier without serious collision with the tribes [ 218-9 ]. 

Godwin Austen had a narrow escape from a vicious assault when surveying 
beyond Jammu in 1858. His area was perfectly quiet and the people generally 
friendly, but there was a brahman village, Siri, which lay under official disgrace; 

: If Austen had known [ writes Montgomerie ] what sort of village he had...to deal with, 
he would have avoided all trouble by not going into the place himself. He thought it waa 
like any other. I think the survey is generally popular with the people ; they like our regular 
payments. Wherever we go they seem glad to hear of its progress. Itis only some of the petty 
officials...who occasionally...make difficulties. ... The district in which Austen was working... 
has been visited by several surveyors, and Lieut. Austen worked there for s short time, and so 
did myself,'and I feel sure that the attack was an exceptional show of feeling*. 

An enquiry was held at the request of the Maharaja by the Deputy Commis- 
sioner of Sialkot, who found that on the 2nd November 1858 Lieutenant Austen 
entered the village of Siri with two followers...a private servant and...a guide, and asked 
the village headman, Ram Kishon, fora guide to show the way to Adumpore. The headman 
refused, and...abused the officer. ... He immediately afterwards called on the inhabitants to 
expel Lieutenant Austen from the village. A scuffle ensued in which Lieutenant Austen was 
‘severely beaten, and left senseless on the ground at some Jistance from Siri. ... j 

;. The five villagers who were sent in to Sialkote by the Maharaja to answer this enquiry... : 
deny all knowledge of the matter, but Lieut. Austen identified Ram Hasnou as the man whom 

2DDn. 593 (343), 11-98-51 pars 31. 3 Harry Burnett Lumsden (1821- 96 ) of the Guides ; DNB. ; 
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he first addressed, who refused to render aid, and who incited the villagers to attack the English 
officer. -:. As the villagers themselves render no explanation, the Chief Commissioner finds it 
difficult to decide as to the real oircumstances.....-There is no doubt, however, that Lieutenant 
Austen was grievously maltreated, ‘and considering that the Maharaja has already caused the 
village of Siri to be destroyed, ... the Chief Commissioner deems that it will suffice to send the 
prisoners back to Jummoo with a recommendation.. that Ram Kishen be Hhprisoned for one 
year, and...[ two others ] for six xnonths each. i 

The Chief Commissioner further asked that the Maharaja Shodi depute "g 
intelligent native officer with two or three sepoys to accompany Lieutenant ys 
or any other officer who may be surveying His Highness’s Dominions” and also 
desired that requests for aid should inv ariably be made through the Maharaja’ B 
officers, and not direct to the villagers’. 


- > E nup md 


diis oes Om AID: Bmirisn DISTRICTS : RD 

` As secans of the Sirens Goveriment employed on national duty it was 
essential that surveyors should maintain close relations both with local district 
officials and with Political officers representing the central government with Indian 
States." On the other hand the revenue surveyors were servants of the provincial 
governments working in close co-operation with district officials, and their work 
seldom extended beyond certain definite regulation districts. 

Topographical surveys were as a rule organized by geographical areas, and not 
necessarily restricted to local boundaries, though these were an important object 
of their attention. Trigonometrical surveyors, however, had no professional con- 
cern with provincial or political boundaries, but worked from one geographical 
point to another. They were constantly crossing administrative borders and it was 

not always easy to maintain close contact with local officers. The following instruc-, 
tions which the Surveyor General sent to Garforth on the Gora series through western 
Bihar were those normally ruling in every trigonometrical party ; 

The Collector...attends to these matters, and to him our applications are always addressed. ... 
I shall address the Government on the subject of your operations, and request that the necessary 
directions may be given to the local authorities to facilitate your movements. ... I must be 
furnished by you with...the line of country through which your operations will...pass, and 
specifying the several Commissioners and Collectors whose sid and protection will be requi- 
site, ...in order that your parties may be duly suppbed with provisions, and the arrangements 
for clearing the rays and compensating the inhabitants may be facilitated?. 

For the Assam series Nicolson asked the Chief Commissioner to warn 
the authorities...to assist in the execution of my Jabours. ... As my advance party will be in 
Cooch Behar immediately, permit me also to request...your making...to the Rajah...such an 
-ànnouncement...and obtaining for me a confidential man with a few peons from his court to 
‘attend my camp during its progress through his country for...rendering aid and furnishing 
supplies to my party, of the strength detailed. 

_ 1 beg also you will favour me...with a general parwans in triplicate addressed to the land- 
holders, gomastshs, and others of Goalpara District, directing them to supply provisions— ~.. 
coolies and conveyances for carriage of property-—and labourers for building towers and remov- 
ing jungle, etc which may obstruct the visual rays of the principal stations. Every care will be 
taken that...payment is made on the spot’. 

Jt was usual for surveyors to rely on loca] sources for food supplies ; there was 
seldom any attempt to import them. The Surveyor General writes to the Collector 
whilst inspecting Du Vernet’s camp near Jalpaiguri [ 29, 337-8]; 

I..found Major Du Vernet’s party...depressed in spirits and suffering from sickness. This 
is entirely attributable to the very inferior food furnished to them by the local authorities, who - 
in some places...efford no assistance whatever. ... The other day...the Rajah’s diwan...promised 
that supplies should be forthcoming, but the provisions having never made their appearance . 
the mernbers of my camp were obliged...to put up with whatever they could obtain. 
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The sickness now prevailing is solely attributable to the unwholesomeness of their food, 
picked up by chance. ... I..hope that you will. exempt Major Du Vernet's party from a 
repetition of the privations they have undergone owing to the want of co- operation on the 
part of the local...&authorities!, 

District officials further up ilis valley insisted that the surveyors should make 
their own purchases at the central markets and refrain from harrassing local villagers. 
The Assistant Commissioner at Gauhāti writes to Lane ; 

The impressment of labourers and the compulsory supply of russud [food supplies ] is 
totally illegal, ... and I...would suggest the advisability of your drawing the latter from the 
markets at Gowalparah and Gowhattee, ... which might easily be managed by keeping up a 
few boats that could...convey the.. supplies to some ghat [landing stage ] on the Berham- 
pootra..from whence it might be conveyed by your elephanta. 

With regard to coolies, as it is impossible in many parts of the district to obtain men who 
are willing to work for hire, the best plan would ...be to keep up & permanent band of labourers 
for cutting jungle and erecting platforms. ... Your operations should be carried on in the 
same way as those of all other public departments who, except in the case of troops moving 
on the line of march, never ask or expect any assistance from the civil authorities’. 

The Collector at Go&álpára was even more emphatic ; 

I find you have issued a purwana on the mufusil authorities...ordering them to supply 
coolies and whatever else may be required for your people. ... I have directed the surbarakar 
...to pay no attention to your requisition, and J have to request you will for the future refrain 
from making similar calls on the fiscal officers in this district. ... You must be perfectly well 
aware that you sre wholly unauthorized to assume any such authority’, 

There was constant difficulty throughout Orissa in procuring supplies and labour. 
Saxton in particular was seriously held up on his triangulation along the coast by 
lack of labour for jungle clearing [173-4]. The salt department had first claim on 
_the supply of coolies and Saxton was exasperated at the lack of assistance, and 
appealed to the Commissioner through the Deputy Surveyor General. The Com- 
missioner explained that there was no legal authority by which labour could be 
compelled to work, even on full payment [ m, 410-3 J; 

‘The Officiating Collector has suggested that...every Jandholder [ be made ] liable to *punish- 
ment for refusing...assistance to every government officer offering due remuneration, but this, 
though theoretically good, is utterly impracticable. Before it could be carried out, the lend- 
holders must be vested with powers to impress labourers, and extort supplies when not other- 
wise forthcoming, and the people must be subject to punishment for...resistance to the orders of 
the landholders. ... The latter would use the powers...for their own purposes. ... 

Much of the ‘rouble experienced by government officers arises from their own eea of 
ordinary foresight. If an officer...would arrange beforehand...for the carriage of necessary 
supplies, and their -pareke from time to tine; much of the iE complained of would 
cease. 

There is an incessant cry in Cuttack for aid of bobe and supplies, ... the meaning of 
which...is either that the sufficient remuneration is not offered, ... or is not paid, to the people, 
or that they are apprehensive of not being paid. The...Collector...very properly, refuses to 
interfere...and indeed has no legal authority to do sof, 

Saxton was still left with the feeling that with more good will shown by the Collector, 
and the right stimulus exercised, landholders and zamindars might have given 
greater help to his party5. Pone. pod 

Surveyors suffered much trouble afd delay in Sehr official permission to 
fell trees on their lines of observation, and in getting fair assessment of compen- 
sation to be paid [rv, 157-60]. Peyton and Lane had particular trouble in the 
congested area north of Calcutta [14-5]. Villagers were difficult to satisfy, and local 
officers often found surveyors high-handed and inconsiderate. One officer asked 
whether it was really necessary to have caused ''every treo in the old graveyard 
at Cossimbazar to be destroyed, and the monuments to be broken off at the top "e, 

For the Punjab revenue surveyors the Amritsar Commissioner issued a circular 
prior laying € down procedure for assessment of compensation ; 
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— There should be three rates of compeniation ; z... ( 1), for trees of mature &ge—q( 2 y for : 
trees of middle age—(.8 ), for young trees. The circumference of the stems of each sort should | 
be carefully estimated, and & common value applied to the sum total of the resulte of each, ..; 

The common value will..vary in different localities. ... In rpspect to usefulness the trees | 
might..follow the order given :—Mango—Jamun—Tallee—Beree—Toot ie baie E uku : 
Birs—Degh. Baneeans and Peepul trees must be valued at higher ratos!, : : 

Fruit trees must receive ten times the average yield of & year, besides the A 
for the wood, Trees growing round wells for the shelter of cattle, etc., should be dealt with 
as Banecan and Peepul trees’. "o 
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Both Lambton and Mackenzie had occasionally suffered obstruction from local 
officials, or independent poligars when working in Mysore or the territories of the 
Nizam { 0, 366-72 }. In 1845, Waugh writes to the Resident i in Hy derabad, a tang 
for stronger support for MorJand's survey, in which . 2 WI i 
operations have of late been seriously retarded by...hostility and ill- feeling on the part of the 
inhabitants of the Bassim Circar, and owing to the absence of requisite...co:operation of the 
loca! authorities. From my experience in that part. of the country, I...believe that the...in- 
habitants...are a very amiable and obliging race of people, loyally disposed towards their own 
Government and their British allies, but the followers of the native officials and chiefs are a 
turbulent set, composed of Arabs.. and.. „adventurers from Hindustan and other parts of the 
world. ... gh ee $0778 

It is...always good ee on ihe pan of the surveyor to ciis ate aroak relatoria with 
the aristocracy of the country in order to avoid the opposition of their servanta. ... It is in- 
advisable to leave the field, because it is only by showing a determination to remain in spite 
of all opposition that such people begin to find out the futility of offering opposition; I am ` 
afraid...that Captain Morland's retirement into cantonmente is a.. triumph to his opponents, and 
will render it difficult to re-establish himself with the people of Bassim Circar?*. 

When the Surveyor General called for assistance in the Darjeeling Hills, Dr. 
Campbell, who combined the duties of Superintendent of Darjeeling and Political 
Agent for Sikkim [83, 473], was at first alarmed by the size of the party, but later 
agroed to meet all survey requirements within the limits of British territory; . 
butin Sikkim J have no powers or &uthority that can be useful! to you. ... I have obtained the 
sanction of the Government of Bengal to address the Raja on the PCR ae 

As regards operations in the Darjecling territory, I shall be ready at once to meet your 
wishes in procuring men to clear paths, and in...provisioning the persons so employed and your 
own people. I can also procure for you the services of a working party of the loca! sappers. .., 

I should like to have 8 or 10 days previous notice...as it takes some time to collect the 
best description of men, ... to erect shelter for them, and a place to store their food*. 

Du Vernet’s assistants had much trouble when working through the numerous 
small Simla Hill States’. After Dyer's trouble of 1849-50[ 471 ], Du Vernet asked 
ihe Superintendent to arrange adequate facilities for the following season; 

The..success of the work..wil very much depend on the assistance they receive from 
native authorities in charge of districts and the native princes of hill states. It is...of first 
importance that these persons should understand the object of the survey—which is entirely 
topographical—and the necessity of affording every aid in their power...furnishing supplies— 
proper persons to point out boundaries of districts—and correct Lists of yilisges ce .also two 
chaprasis to attend each camp to procure supplies?, 

He offered to meet the pay of these local chaprasis, recovering it in the party 
contingent bills ; “without their assistance to carry out your orders, parties would 
be brought into collision with villagers were they to attempt to procure supplies 
or..guides'"?. He was appalled at the prices demanded in the upper zs sete 
and appealed to the Surveyor General [ 203-4] ; 


! mango, mangifera indica—jaman or eugenia jambolana—tals or shisham, dalbergia rikoo ban, zizyphus 
jujuba—ut or mulberry, morua albaphulai, — phuslai or acacia modesta —kikar or babul, acacia arabica — 
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Unless provisions can be had in my camp nt rates suited to tho pay of native establishments... 
work in the direction of tho Sutlege must cease. The price of grain about Rampur in Bussawah 
I expected would be about 20 avers for the rupeo, and when I arrived at that place it was selling 
at 24 seers for the rupec.  But...sixteen seors only were allowed for my camp...and only one 
man was permitted to supply my camp. . 

The whole of my paharees deserted. ... I represented the unreasonsbleness of taxing my 
people for the benefit of a buniah, and that if the wagil would not order the supply of my camp 
at the usual bazar rates, the whole of my sorvants would run away. The result has been that 
particular orders are issued to supply me at the nirrik fixed for bungalows, and at this place 
( Sarawan ) my camp is served at 14 seers for the rupee, with a deduction of one seer in 12, 
the seer weighing 77 instead of 84 Company's rupees. 

On advance towards Chini I am to be allowed 12 seers, and at Chini 7 seers, beyond which 
place...flour will be much dearer. ... Neverthless cultivation is abundant. ... 

The hill men...have declared their determination to decamp if I would not increase their 
pay. ... Atta at Dehra sells at thirty seers for the rupec!. 

Tho necessity of increasing the pay of native establishments whilst in the hills involves 
additional expenses that will fall unequally on my sub-assistants, those to whom the most 
dificult work is assigned having also to incur the greatest expense. In regulating the hill 
allowance [ 35, 375 Jit was supposed that hillmen could be hired at four rupees per mensem, 
but...they refuse to serve though they receive six. : 

I have guaranteed that whenever ata in my camp is less than 16 Company's seers for the 
rupee, the difference shall be made good to every servant in camp at the rate of 11 seers per 
man per diem, which has given genera! satisfaction’. 

This arrangement was in due course approved by Government. 

The Superintendent justified these high prices ; , 

Jn a thinly populated and ill-cultivated country like Bussahir supplies must ever remain 
searce and...dear [mm, 41-3], but..it would be highly improper for me to require that the 
people should dispose of their stores and property at arbitrary rates fixed by me, and other 
than what they themselves consider fair remuneration, even for the supply of parties employed... 
in..important public duty. ... The only interference on my part...has been the signing...lists 
of prices. ... These...were of course not fixed by me, but by the traders thernselves l 

, An the party of Captein Du Vernet advances further into the interior, supplies must.. 
become scarcer and dearer, and it is impossible to prevent this. All that I can dois to endeavour 
to gecure for Captain Du Vernet every facility for making his own arrangements with the 
people.. for supplies, and to prevent all interference on the part of the rapacious authorities 
of the country in enhancing for their own personal advantage the prices of all articles. ... 

' I have deputed a confidential man to attend Captain Du Vernet’s camp?. 


As a general rule local people were quite ready to assist so long as they were 
properly paid. Chaprasts wearing official badges were definitely useful but in areas 
where there was genuine scarcity local officials could give but little help. When 
Strange complained that he was left “to carry on the work in a most difficult 
country as best I might"[ 38-9, 483 ], the Surveyor General observed that 
with rare exceptions, I have never found any disposition on the part. of civil &authorities to 
render assistance. ... The best way is to place little reliance on such uncertain aid. "Under 
similar circumstances I used to despatch betimes a trustworthy man of the establishment to 
recruit the bearers required* ( x11, 410-1, 418 J. 

There were indeed many areas where no local help could be expected, and where 
it was imperative for the surveyor to equip himself beforehand with everything 
that he might want. A local police officer told Strange that in parts of Sind where 
inhabitants consisted only of herdsmen, I found it almost impossible to get hold of a Isbourer 
to bring tho little water I require for my camp, and it was with tho greatest difficulty, that 
Y could get a few men to carry my guns out shooting. T should think that it was utterly im- 
possible to get any of tho poople of tho country to do beggaries work, and that it is just a 
chance whether there are any people, as there are no permanent villages, and tho movements 
of the different tribes depend entirely on there being a supply of water. ... The people... 
subsist almost. entirely on milk, which ia the only article of food procurable there’. 

: When permission was obtained for Du Vornet to carry the North-West Jongi- 
tudinal series through the territories of the Maharaja of Jammu, it was carefully 
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explained that the purpose was .‘‘to secure the moans of completing the survey of 
our own territory, and not to obtain a map of his”. The surveyors were "not to 
require the names ‘of villages,-or any information...respecting places beyond our 
own frontier [35 ]”1. "Du Vernet was told that the Maharaja would depute ` +5 =s 
a trustworthy man as his representative and a sufficient guard. So'long ns the Maharaja is 
in Cashmere, or is too far distant from you to allow of ready reference, you had better address 
your communications to his son, Mian Rumbeer Singh, at Jummoo, sending copies..:for the 
information of the Board. ‘Copies of the...form of address...to both the Maharaja and his son 
are herewith enclosed. ... You will enforce strict attention: to them on your moonshee, 88 
guch matters are Viewed. in a very grave light by native princes [ 471 J’. 

'The troublesome affair of Trikota Hill was taken more seriously by the British 
authorities at Lahore than by the Maharaja at Jammu [ 35-6, 472 J. 


Lane received an unexpected welcome when he visited Patiala in 1855 to resume 
work on the Rahun series [50]. He marched in on the morning of 29th October ; 
Although so far back as the 29th Septr., I had addressed the Commissioner and Superin- 
tendent Cis-Sutle} States, soliciting aid in furtherance of our operations through Pattisls 
territory, yet up to our arrival at Shekupur, having received no answer, I deemed it advisable... 
io address His Highness the Maharaja direct, and did so..àn the true easiern style. The 
, result was that that same night a wageel from His Highness was announced in our camp, who 
next morning accompanied us through the city to our encampment on the other side. 

His Highness had started off the same morning in company with...the Deputy Comis: 
sioner...on & shooting excursion. On our arrival at our encampment...one of His Highnesses 
infantry regiments was found already drawn up in review order. Presently the corps was 
put through all its ev olutions, and out of courtesy for the attention evinced, I witnessed 
standing all the varied manoevres, and at the conclusion a high gratification on the 
Giscipline of the corps and the honour done me. ... 

The wakeel who escorted us through the city stated that his brolher would attend our 
camp by order of His Highness, ... and afford all requisite assistance cues ihe course of our 
operations in the Pattiala terntory s 7 Gea Be a A a uw. ESL a T et wk 


Montgomerie ‘started his survey a dis and jut early in 1855 with a 
warning that the success of tbe survey depended largely on the goodwill of the 
Maharaja and his servants [221 J. The extent of the survey was to ‘ 
depend on the judgement of the political authorities and the opinion of the Maharajah by 
which you must be guided. It is our object to carry the survey as far as practicable, and... 
to obiain the means of rectifying our imperfect geographical knowledge of the regions beyond 
British influence ; but...it will neither answer to risk the safety of the party nor to entangle 
Government in politica! complcations* [ 237-8}. 

Some five years earlier the British authorities at Lahore had issued rules for the 
behaviour of visitors to Kashmir ; 

-Coolies to be settled with...daily, and to receive 3 Company's annas for every march of 
ten miles, and half an anna for every l} miles above ten. 

No interference is to be offered to sardars, thanadars, or other servants or subjects of the 
Maharaja, and no calls to be made on them except in decided emergencies. ... 

Lf...a traveller or his servants be brought into contact with the Maharaja, his son, nephew, 
or any of his agents, they must remember they are travelling in the dominions of an independent 
sovereign, and must treat him and his officers with respect. . 

Where there are bazar or Shops, their servants should go io! them and not force grain doalers 
to attend at their tente. Travellers proceeding to Ladak and other places where food is not 
procurable should take supplies and carriage with them, and should not make demands on the 
Maharaja's servants. .. Mules are the best carriage ...and make travellers independent of 
loca) aid. 

' Officers proceeding by way of Bhimber® will obtain a serv ant of Maharaja Goolab Singh to` 
accompany them, ... Payment of coolies should not be made through them, but in their pre- 
sence by travellers themselves? 

Montgomerie made a point of calling on the Maharaja early every season to keop 

in personal touch with him. He writes after a three-day wait at Jammu on his 
way up in April 1856; 
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IT anw tho Maharaja yenterday afternoon. Everything went off very well, and the result 
will be well worth the few days that I lost. I was getting rather impatient about it}. 

The Surveyor General was needlessly disturbed by the Maharaja’s illness in 
1857, thinking that its fatal termination mien’ complicate political relations, and 
possibly lead to the withdrawal of the survey?. But on Gulab Singh’s death on 
2nd August, he was peacefully succeeded by his son Ranbir Singh, with whom 
Montgomerie's relations remained just as cordial as with his father. Gulab Singh 
had been a good friend to the survey and, writes Montgomerie, 
even at the very Inst he was exerting himself...to show that his expressions of goodwill were 
something more than mere words. ... Personally I have much to thank the late Maharaja for, 
in the steady and cordial assistance he was kind enough to afford me, ... and I feel sure that 
I am expressing the general feelings of all the officers and assistants under me when J say 
that we sympathise with His Highness at the loss he was sustained. 

I would have sent & persian document but doubted the power shay self or my moonshie 
to express adequately in a foreign language what I wished to say?. 

During the tragic events that’ broke out in India nearly three months before 
the Maharaja’s death Kashmir remained entirely peaceful, and Montgomerie’s 
survey proceeded undisturbed [ 228, 238 ]; the excellent spirit between the survey 
party and Maharaja Ranbir Singh and his officers was maintained right up to the 
close of the survey. 

In his report for 1860, Montgomerie describes the conquest of Gilgit for which 
Ranbir Singh had made elaborate preparations; laying in large supplies of food at 
the forts of Astor and Bunji during the summer of 1859 ; 

Hitherto one of the greatest obstacles to...a successful attack on Gilgit has been the difficulty 
of getting supplies, “a small force...was sure to be defeated and a large force to be starved”, 
To obviate this a hundred ponies were put at esch of the 17 halting places between Kashmir 
and Boonjee, ...and whilst the weather permitted 100 miles of grain were delivered daily. 

In June-July of this year [ 1860 ) several detachments of sepoys were moved upon Gilgit, 
mustering finally at Boonjee to sbout 4,000 men. ... The whole body then advanced upon 
Gilgit, ... the Maharaja's force losing one man by the bursting of a gun, and the Gilgities leav- 
ing one dead man in the fort, supposed to have died a natural death during the siege. 

This successful expedition has had a very wholesome effect on all the petty tribes lying 
between Gilgit and the Cabul territories. 

At a royal darbar held at Srinagar to celebrate the victory there were delegates 
from Chitral, Dir, Swat, Kolai-Palas’, for the first time, besides those from Chilis, 
Nagar and Hunza “who have been in constant attendance for some years" 

Among the minor results of the expedition [ writes Montgomerie ] was a great influx of pre- 
sents...from all the chiefs between Gilgit and Kafiristan. Perhaps the most valuable in the 
eyes of the Curator of the Asiatic Society’s museum would have been a splendid live male... 
markhor. .... This animal was introduced into the full durbar guided by four men with guy 
ropes. It was really a handsome animal, of a light fawn colour, in good condition, with a 
capital pair of horns, and a fine long beard. The top of the markhor’s head was perhaps 
five feet from the ground, the horns towering up above all the men in attendance. The 
keepers...qvidently held him in the greatest respect though he bad been a captive for at least two 
months. The msarkhor was a present from the chiefs of Kholi-Palus on the Indus. 

The Chilases sent in some very fine half-domesticated goats, a part of which the Maharaja 
distributed amongst the European visitors to Kashmir. One of these gosta now in my pos- 
session has a very fine pair of horns of the markhor kiad. 

A great many kyangs [ wild ass] have been seen. . I have watched a herd for a long 
time at & short distance with a telescope. I have not hoard them calling, but Mr. Jobnson 
who caught a foal this year says they bray, and the natives witb my camp say the same. I 
saw s very large skin of a Kyang shot by Mr. Johnson this season in Rupshu. There wasa 
black mark all the way down the back, but not the lesst sign of any stripe on the shoulders. 'The 
ears and tail struck me as being like those of a mule, and I thought them genorally very high 
in the withers, and much larger than any of the wild asses of the Salt yRADES: ... though bear- 
ing a strong resemblance to them [1v, 245 Y. ; : 


` 
a " 
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^ Montgomerie’s wide knowledge of the geography of the country contributed 
effectively to the interception of à body of mutineers who had escaped from Peshawar 
in 1857}, and again in locating the cause and source of the disastrous Hood which 
swept down fue Indus i in August 1858?. soha - ee he 


^A "nom er - ae oy 


MurisY or 1857: GENERAL? 


The sepoy € of 1857 broke out at Meerut on Sunday 10th May and "m 
tapidly to all military stations south and east from Delhi. The major military 
operations which followed were the siege of Delhi which ended with its capture by 
the British on 14th September, and the siege of Lucknow by the rebel forces where 
the Residency was relieved on 18th Novembor and the city ‘captured by the British 
during March 1858. There were scattered outbreaks and general unrest as far as 
Dacca, Sambalpur, and Nāgpur. In the face of local outbreaks the Punjeb was 
strongly held by the British under the leadership of John Lawrence at Lahore 
though for many months travel of the beaten tracks was fraught with danger. 
Wide areas. of Oudh and the Upper and Central Provinces were scenes of aie 
and bloodshed and military operations throughout 1858. . 

On the day that news of the first outbreak reached the Surveyor General: 5i 
Mussoorie, he wrote to offer his services as a combatant officer, but was directed to 
remain in charge of his department. Though his first reaction was to guard against 
any local disturbances at Dehra Dün or Mussoorie, he like many others underesti- 
mated the danger. - On 22nd May he wrote to his head draughtsman at Dehra ; 

Although no immediste danger 3s sper needa yet L..give vou discretionary Pos to 
fall back upon my headquarters [in Mussoorie]. ....In the event of your being obliged to 
leave Dehra, ... you will..pack up and bring with you such original and waa ble maps aud 
documents as you may deem most worthy of preservation. 

On the 25th he wrote to Lawrence Clarke who was Parcin to Naini Tal with 
orders to fix the position of Kamet Peak [ 86-7 }. ; 

The mutinies...have not spread. Our staunch troops sre concentrating on the disturbed 
districts, and beyond the interruption of the post, and disturbances caused by thieving scoun-: 
drels, there seems to be no cause for alarm. My own belief is that the disturbance will be 
quickly settled. "Your party, I think, will be quite safe pursuing its peaceable vocations in the 
hills. You can...go on with the work as if nothing had happened, unless you are ordered 
by the civil authorities, ... or any circumstances...render it expedient for you to vithdraw?. 

: Dehra Din was garrisoned by the Sirmoor Rifles, a regiment of Gurkhas, and 
with Mussoorie remained undisturbed, though under the Surveyor General’s direc- 
tion all survey officers and assistants joined the local defence corps, and with the 
more stalwart Indian’ followers were furnished with arms. Amongst the units 
assembled at headquarters were ‘the Rahun series under Henry Keclan—which 
had closed field work near Rewari in April and marched up through Meerut. only a 
few weeks before the fatal 10th May [ 50 ]—and the Jogi-Tila party under Tennant 
who left to join the army before Delhi on 15th August. Both these parties were 
fully occupied with computations. 

The Great Indus series under Walker and Rabina 8 topographical] party were 
both at Murree where Robinson made himself useful during some minor Jocal 
disturbances and all the assistants joined the local defence corps. Walker joined 
the Punjab military column at Rawalpindi during May and marched with it to 
Delhi where he was wounded on 14th July and after attacks of dysentery and 
cholera was granted sick leave to Murree. He resumed charge of the Great Indus 
geries in November. The Kashmir surrey continued work undisturbed [ 481, 485 J. 

Assam was not affected though the triangulation party under Lane had some 
anxious months at Gauhati disturbed by rumours of disaffection RIDORESUME the iroops 
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at Dacon and Chittagong [ 31, 484]. The topographical parties working in the Orissa 
States were temporarily switched to minor triangulation along the coast [ 173-4, inf. ]. 

The Calcutta offices under Thuillier were largely employed on maps required 

for British troops marching up country to join in military operations, and by the 
forces engaged in the Central Provinces [ 314-5, 349 ]. 
' The’ revenue survey suffered a dreadful catastrophe when the party. uides 
Francis Burgess! lost all its nine officers and assistants with their wives and families. 
eleven women and children, all massacred at Jhansi [267, 364, 396 ]. Hamilton's 
party working in Bharatpur in May 1857 was more fortunate and suffered no loss 
[ 266 ], but Blagrave’ s party was deeply involved at Saugor, and the forest survey 
detachment at Gorakhpur under Vaughan had to beat a retreat in August [ 263 ]. 

There was naturally very serious interruption to communications, especially 
between Dehra Dün and Calcutta, but only one packet of surs ey instruments was 
entirely lost.. A letter from Mulheran at Ellichpur, 
posted on the 6th October, ... reached Dehra on the 5th November...clean and in good order. 
Parcels, however, may be unable to travel where letters are transmissible. The direct route 
from Saharanpur to Calcutta has been closed since 6th June, and is now only open for 1-tola 
` letters. ... The country from here to Delhi and Agra has subsided into tranquility?. 

Offices of many civil district headquarters were broken open and sacked, result- 
ing in the loss of maps and other records of the revenue surveys. 

James Smith, on transfer from the Jogi- -Tila to the Coast series left Dehra on 
Ist October 1857 and travelling by boat via Multan to Karachi, and then by sea 
to Bombay and Calcutta, reached Cuttack in March. 

Two elephants left Dehra Din on 5th May bound for Cuttack, and reached 
Meerut on 10th, the day of the outbreak. They were siezed by the rebels but 
eventually reached the Commissariat at Allahabad and brought on to the books of 
that department. The chaprási in charge, by name Ramlagan Singh, fulfilled his 
trust with remarkable fidelity [ 374 ]. 

Waugh records that at the suggestion of Tennant, “owing to the shortage of 
hard cash" in Dehra Din District, “a paper circulation” was introduced which 
“answered its purpose very well". Throughout the emergency the salaries of all 
government servants were paid three months in arrears [ 376 ]. 

On 7th October, within a month after the fall of Delhi, the Dehra Dun offices 

were able “to resume office business steadily", and Waugh reported that 
the field operations have...been &ttended with & Fair measure of success, and in some instances 
with extraordinary good fortune. Not a single disaster of any consequence has occurred 
..&nd all the valuable records and instruments of the Department are perfectly safe’. 
In this he excluded all reference to revenue surveys. It was some months later 
that Elliot Brownlow, on 16th March, lost his life by an accidental explosion during 
military operations at Lucknow. After two seasons with the Kashmir survey he 
had volunteered for military duty in September 1857 [ 229, 380 ]. 

Probably at the request of higher authority, Waugh submitted a lengthy memo- 
randum on the causes of the Mutiny, the reasons for its measure of success, and the 
steps he thought should be taken to prevent a recurrence*., 

- The most important sequel was the assumption by the British Crown of all 
responsibility for the Government of India from Ist November 1858 [ 1 j5. 


MorrNsY or 1857: FIELD PARTIES 


. "The two topographical parties in Orissa had spent the recess months of 1857 
quietly at Cuttack, but the Commissioner could not approve of their employment 
in the Puget States the following season [173], as it would be imprudent to 


1 Francis Burgessi Fredk. Turnbull; Daniel Blyth with wife, moth.-in-law & 4 children; Set. Millard, 
with wife & 3 children; W.H. Bennett; J. Young & wife; G. Young; Palfr eyman ;Munrow ; M1.; Blunt 
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carry on any of the usual survey operations this cold season in the Tributary Mehals, or 
adjoining tracts. ... There is an insurrection at Sumbulpore, and the wild and excitable people 
of the neighbouring territories are very liable to be influenced by designing men, who...would 
. misrepresent your objects. ... Although no disturbances have as yet...arisen in my own im- 
mediate jurisdiction, I cannot say...what may not be reported tomorrow, and in the event 
of any...attack on yourself or party, I have no means whatever of assisting you. ... If you 
were accompanied by a strong guard the case might be different, but none is available. 


There was considerable anxiety at Dacca ; and Swiney writes whilst holding tempo- 
rary charge of the revenue survey party recessing there [ 254 ] : 

13th June ; we have heard from Sylhet. ... The regiment of Native Infantry located there, 
although in a state of discontent and insubordination, had not broken out in actual revolt. . 

A private letter from Chittagong received only today has informed the Magistrate that 
3 companies of the 12th N.r. ( 7 companies of which had been disbanded at Barrackpore about 
a month ago ) had mutinied, and that there was a talk of their marching to Dacca. ... 

The officers attached to the two companies here speak in the highest terms of the fidelity 
of their men, but by this slight instance you may judge. ... Of late years the charge of the 
guns...have been placed with the soobadars. The senior officiating captain...was induced... 
to take the keys into his own possession. He went over to the soobadar for them, but was 
very politely refused. The man said that the keys of the powder magazine had been...placed 
in charge of the soobadars ; ... the officers seem afraid to enforce their orders. ... 

The Magistrate has applied...for a company or two of Europeans. ... By turns, the officers 
in company with some of the...inhabitants patrol the streets all night. ... Guns, pistols, and 
revolvers are kept loaded and ready...in every house. ... The nuns as well as many of the ladies 
sleep on board of boats since this panic was started, and many of the ladies with their children 
have already left for Calcutta. ... 

18th June ; Everything is quiet here at present, but we feel ourselves as if sleeping over a 
mine, not knowing what an hour may bring forth. ... We are anxiously looking out for the 
arrival of the detachment of marines despatched from Calcutta on the 13th instant. ... 

There is every probability of an outbreak if the marines on their arrival go to disarm... 
the two companies. ... We fear the disaffection that will be created in the regiment at Jal- 
paigurree, of which the two companies form a detachment. ... 

Dacca, although an ancient city, consists for the most part of thatched houses, and the 
least that the disbanded sepoys can do here will be to burn the city about our ears. 

Since writing the above I have just heard that the marines have arrived?. 

There was no outbreak either at Dacca or Jalpaiguri, but three companies at 
Chittagong mutinied, plundered the treasury, and marched to Sylhet and Cachar 
where they were rounded up by the Sylhet Light Infantary, but not before they had 
spread alarm and despondency to the triangulation party at Gauhàáti [ 31, 482-3 ]. 

As work on the Rahun and Jogi-Tila series had to be suspended during season 
1857-8, the Jogi-Tila party was employed on the southern end of the Great Indus 
series, laying out the approximate series [46,51]. Armstrong marched the party 
from Dehra Din to Ferozepore during November 1857, and was held up there for 
some weeks awaiting favourable news as to the safety of the river journey down the 
Sutlej, a British officer having been murdered some weeks earlier. The civil authori- 
ties eventually allowed him to proceed under protection of a havildar’s guard ; 

Considering that my party is proceeding only on a preliminary survey to select stations, ... 
I have...but a few instruments of inconsiderable value. ... My burden consists of bamboos and 
ropes principally, which...is expensive in carriage, and it was to avoid this expense and to gain 
time...that the Surveyor General suggested my progress by boat. ... 

Now that the disturbed district has been reduced to tranquility by the energetic measures 
of the Punjab authorities I would prefer taking the river route to the land one’. 

He writes later to Walker that, with the concurrence of 
the authorities and the assistanoe...of the Commissariat Department I shall leave by boats 
on the 12th instant, and—p.v.—reach Mithunkote about the 25th with a havildar's guard which 
the Brigadier commanding has kindly furnished me. I apprehend no molestation on my way, 
and I shall not fail to use every precaution...to prevent surprise or attack‘, 

The journey was completed without incident [ 48, 415 ]. 
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Whilst Robinson had some trouble at Murree, chiefly in the procurement of 
khalasis [ 213 ], the Kashmir party was hardly affected. The Surveyor General's 
letter dated 25th May telling of the outbreak did not reach Srinagar till 11th June 
[228 ], ànd Montgomerie replied at once ; 

I have no intention of stopping the work if I can possibly help it. Indeed I should think 
twice even if the Chief Commissioner were to recommend rne to move, at any rate until I had 
finished Kashmir itself. Shelverton [ on the Chenáb ] is the only one that seems to have been 
in the least disturbed by the emeute. The people of Badrawar have got some reports among 
them, and have made it an excuse for shirking the snow!. 

He found it better, however, to remain himself at Srinagar, where Maharaja Gulab 
Singh was dangerously ill, and he deputed Brownlow to take over the principal 
triangulation across the Deosai Plains [ 229 ]. 

In consequence of the mutiny in the plains [ writes Waugh ], and the much increased diffi- 
oulties in getting assistance, cash for drafts, etc., Lieut. Montgomerie found it absolutely 
necessary to remain near the Maharaja. ... It was only by the most urgent representation and 
constant personal interviews with the Maharaja that...[ he ] was able to procure the necessary 
assistance for Lieut. Brownlow. The Maharaja was willing enough...to order this assistance, 
but...the petty officials no longer showed their usual alacrity [ 228, 236]. ... 

As the mutiny down country progressed, ... Lieutenant Montgomerie found that his drafts 
on the Company's treasuries were looked upon as so much waste paper, though the Maharaja 
was kind enough to advance money on Lieut. Montgomerie’s note of hand?, 

On hearing of the fall of Delhi by express message, Maharaja Ranbir Singh 
ordered a royal salute to be fired at Srinagar on 26th September. 


During seasons 1857-8 and 1858-9, Mulheran's party in Berar was greatly 
interfered with by bands of Rohillas [ 179 n.1 ] under Tantia Topi and other leaders, 
who were moving through the country in search of loot, much in the same way 
as the pinddri marauders of earlier years [ m, 82-4]. This unrest was definitely 
an aftermath of the sepoy mutiny, and the numbers of these freebooters was 
considerably swelled by the sepoy mutineers. A large force under Sir Hugh Rose 
spent the whole of 1859 in quelling these disturbances. Tantia Topi had been 
involved in the events at Cawnpore in 1857, and became one of the most successful 
rebe! leaders, carrying on the struggle against the British forces in Central India 
till his eventual capture in April 1859. He is described as “the only rebel leader 
who showed a real genius for war”. 

In spite of constant alarms, Mulheran's assistants carried on triangulation and 
planetabling, with frequent interruptions, and turned out a surprising amount of 
work. The following reports from George McGill show their spirit [179] ; 

After finishing my observations at Harkar u.s., I moved...to Manur, and on the same 
evening I received a letter from Mr. Chamarett intimating that he was...to recall all detached 
parties owing to the rebels under Tantia having come down. Closing my work, ... I proceeded 
to Edalabad‘. On my arrival there the Naib informed me that the country was overrun by 
*mufsada"5, and only the day previous had passed through Harkar, making enquiries after 
me. The whole body moved off to Gima. ... 

Acquainting the Naib of my intention to leave Edelabad, he advised me not to do so, as 
large bodies of armed men were daily passing through Arli, and...my next encampment. Not- 
withstanding this, I left Edelabad the next day at noon, and on reaching Arli was informed by 
Ramchunder, native surveyor [ 447], and the sowars attached to my camp that...a body of 900 
armed horsemen...passed through the day previous, making some enquiries after me, and 
that another large number...were encamped at...a small village 4 coss from Arli. 

This body, ... having got information that I was marching to Pussad via Sinkjair, intended 
moving to the latter, and consequently, giving the men an hour's rest, I moved off for... 
village 5 koss from Arli and 3 koss from the left bank of the Penganga. This I did without 
employing...guides, being well acquainted with the road, and to this...might be safely attrib- 
uted...our being no more molested. ... The Penganga is unfordable excepting in the place I 
crossed over, of which all are ignorant excepting the few ferrymen at that spot. ... 

To deceive the scoundrels till further..I pretended the next day to take the route via 
Fealda, but actually took the one through the deserted and jungly portion between Chikal- 
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warda and Arni, and on the third day...reached Mr. Chamarett's camp. ... The camp followers 
were much alarmed. The four sowars were the only trustworthy men I had, and behaved 
gallantly the whole time I was in jeopardy. I cannot sufficiently express my regret for the 
loss of time. ... I have...determined upon resuming my work, more so as I was on a similar 
occasion last year blamed for not showing a bold face!. 

Again, two months later ; 

Shortly after my arrival at Bragao I was informed...that there were from 300 to 400 
Rohillas in the Kauwat perganah, and that on hearing of my approach they sent a message to 
the patail intimating that if I had any regard for the lives of myself and party I would not 
enter the taluka, as they were fully determined to oppose my triangulating any portion. ... 

I persisted in entering the taluka by a route south of Bragao. The second night after my 
arrival in the forest...I and the whole of my party were alarmed by the appearance of a band of 
men, said to be Rohillas, who approached my tent with lighted matchlocks. ... This body 
was challenged three times and warned that...I would fire at them. No reply...was received. 
A quarter of an hour after...they were observed advancing from a different direction, and again 
challenged. Receiving no reply I fired at them, when they moved off into the forest. 

The above...alarmed the whole of my party who refused to accompany me. Fearing, 
however, that Ishould be blamed for want of perseverance and energy, I made a second attempt 
to enter the Kewat taluka by a northerly route. ... After finishing my observations at an 
isolated hill adjoining the Penganga, the whole of the khalasis, poling jawans, and chobdars, 
again refused to proceed, basing their refusal upon the certain risk they encountered. ... 

After the refusal of my party to accompany me, I employed myself in completing the 
triangulation immediately south of Mahora Chorad and Patoda hill stations, basing the same 
upon the Great Aro side Mahora to Bittergaon [ ru, pl. 18], and connecting with the sides 
Malt to Patoda and Aragas to Moha of last year?. 

McGill had only joined the survey in 1855 at the age of 17. He became Chief 
Draughtsman at Calcutta in 1884 [ 431 ]. 

It was owing to this unsettled state of the Central Provinces that the revenue 
survey parties under Donald Vanrenen and John Blagrave were moved from the 
Jubbulpore and Saugor districts and employed within reach of Nagpur [ 268 ]. 
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ALLGOOD, George. Ben. Inf. & BC. 


b. 1-11-27. d. 18-10-1906. 
Ens. 20-12-48 ... Bt.-Col. 28-4—58 ; ret. na 
i Hon. M. Gen. 1-11-68. 
Eon of Robt. Lancelot Allgood. f 
ed. Ragby ; adm. Aug. 1837. 
m., Warden, Northumberland, 24-7-62, Elizabeth, dau. of 
Rev. Richd. Clayton, of Newcaatle-on-Tyne. 
os. 1864; Who Was Who; auth., The China War. 
28-2-56, from QwG.s Dept. sppd. to Kashmir 
Bvy., joining at Srinagar at end of April ; survd. by 
planetable about 1,800 eq. m. on }-inch scale at 
east end of Kashmir valley ; recalled to mil. duty in 
Sept. and granted furl. [ 225, 388, 309, 511 ]. 
agma. throughout campaigns of 1857-9; China, 1860; 
Ambela, against Yusufzai, 1863. 


ANDERSON, Frederick Cortland. Ben. Inf. & BC. 
b. 26-77-21. d. 3-2-1902. 
Ens. 13-12-45; Bsc., 18-92-61 .. Lt.-Col. 13-12-71 
-.. USL. 26-7-85 ; M. Gen. 1-7-86. 

Son of Maj. Philip Cortland Anderson ( 1792/3-1812 ), Ben. 
Inf, Hodson,1(33), and wife Lucy, dau. of Harry Younge. 

S1. Lists d: Services. 

1845-6, Ist Sikh War; 1848-9, 2nd Sikh War, with troops 
on bank of Beis, in ch. siege train; 1851-2, in mil ops. 
to n. of Peshawar, making 3-inch svy. of Michni Fort, and 
whilst holding ch. of s & m. oo. building Fort Abazai!. 

10-9—52, asst. rev. survr. Bari doüb; Feb. 1856, 


tr. to Sind-Sügar doàb under Shortrede ; in tempy. ch. 


from 12-11-56; to ch. Bari doab svy. from Nov. . 


1857, and of Sind-Sagar svy. vice Shortrede from 
28-1-58 [ 7, 213. 274-5, 298, 396, 531 ]. f 

At end of 1859, party was tr. to Oudh [ 6, 263-4, 
364]; “The Government of the Punjab having no 
further work, ... the survey establishment during the 
recess months at Murree finished...mapping and calcu- 
lations...and, having lodged the whole of the records 
..in the local offices, left Murree on 13th October... 
end proceeded down by bullock train, via Lahore and 
Delhi, to take up now ground in Oude. ... The 
Revenue Surveyor went.in &dvance 'by dak' to 
concert preliminary measures to enter the now district 
of Pertabghur in Baiswarra Division with the chief 
portion of his party on 16th December”. 

Jan» 1860. Anderson was appd. one of two 
British comnrs. for setimt. new bdy. with Nepal 
along N. borders of Kheri and Bahraich, rejoining his 
party at Naini Tal at end of May [ 185, 264 F. 

Jan. 1862, inspected by SG., Thuiller, who was on his 
way "to Capt. Anderson’s camp, then at Roy Bareilly, when 
that officer kindly rode in to meet me at the railway station 
at Futtehpoor and...met with a severe accident by his horse 
falling with bim and breaking tbe small bone of his leg, which 
produced great inflammation, and rendered his moving back 
to camp quite impossible. ... F was most favourably impressed 
With all I saw of this encrpetic surveyor’ [ 397, 400 ]. 

Continued to hold ch. of rev. svvs. in Oudh and xwr. till 
ret., 1-11-83, after one year’s extension [ 500 J. 


ANDERSON, Goorgo Sligo Alexander [ rv, 369 J. 
b. 14-3-22. d. 19-9-85. Bo. Inf. & sc. 

Ens. 12—6-38 vost. 1-7-81 ; Lt.-Gen. 7-9-84. 
Son of James Anderson of Bridgend, Brechin, co. Forfar, 
corn merch., and his wife Margaret Clementine Dalgairns ; 

bro.-in-law to James Outram [ 1v, 420 n.2, 460; V, 374 } 


131 m. x. of Poshiwar. 
“Longevity in 1912". . 


1 DDn. 668 (203), rp. to DSA., 17-9-59. 
! read 12-12-59, JESS., 31, 1861 (30-7) 


BIOGRAPHICAL 


3-90-41, appd. asst. supt. rev. evy., Deccan, revert. 
ing to mil. duty 1842; May 1845, resumed appt. rey, 
svy. BMC. ; 1848 to ch. Rev. Bvy. Ahmadnagar, reliey.” 
ing Davidson [ IF, 420; t, 275, 398-0, 494 ]. - 

1850. Asst. PA. EMC. ; 1865. comdg. Nasirabad Bde, 


ANDERSON, Willism Coussmaker [ rv, 369 }. 


b. 10-8-22. d. 3-1-93. Bo. Inf. & so. 
Ens. 6—5-38 Lt.-Col. 6-8-65 USL. 1-7-82; 
Gen. 1-3-91. 


Bon of Robt. Anderson, solicitor, of Hereford. 

cs1., 1881. . 

2-3-42, appd. asst. supt. rev. svy., Deccan ; 1847, 
to £MC. ; 1848-9, tempy. recalled to mil. duty ; 1850, 
&ctg. Supt. Svy. & Settmt. suc. ; enfmd. 1851; from 
23-6-52 Bvy. & Sottmt. Comnr. B. Div.; 1877, 
Mysore [ 398}. lun 


AUSTEN, Henry Haversham Godwin [ 489]. . 
uM. 24th Ft. (2nd Warwicks ) & Ben. sc. 
b. 6-7-34. d. 2-12-1923. , 


Ens. 26-12-51 Capt. 29-10-58 ; . 

Ben. sc., 26-3-61 ; ret. as Hon. Lt.-Col. 12-871. 

eld. son of Robt. Alfred Cloyne Godwin-Austen ( 1808-84), 

of Shelford Ho. nr. Guilford; DNB.; RGS. Progs. xxxvm, 

1885, geolgt., PGS.; FRS.; who added surname Godwin 1853, 

his wife, Maria Elizabeth, being dau. of Gen. Sir Henry Thos. 

Godwin, KCB.; DN B. ; they. bad family of 16, four of whom 
lived over 90 y., incl. two over 100*. 

. ed. RMC. ; "certificate of euperior qualifications” [ 388-9]. 

m., lst, Nowsbera, 8—4—61, Pauline Georgiana, dau. of 


 !Et.Col Arthur Wellington Chichele-Plowden (1814-61), 


Ben. Ini, Hodson, m (038-9) and sis. to wif? of A. B, 
Melville [ 512 ], at whose weddiog at Debra, 27-3—65, Pauline 
Austen (sic) ed. as witness. A week-old son d., Mussoorie, 
16—6—62, and a son, Robt. Arthur, was b., Srinagar, 14-9-63. 
Pauline d. in 3871 ; a nephew, Robt. Annesley, b. 1885, cpr, 
had long survey career mostly under Colonial Office. 

m., 2nd., England, 1-6-81, Jessie, dau. of J. H. Robinson, 
clerk in House of Lords ; she d. 21-7-1913. 

DNB.; Suppt. 1922-30; DIB.; Encu Brit. ; Markham 
(172-3, 429-30); Markham's Abstroct, 1876-7 (14-5); GJ. 
LAIN, 1924 (175-6), ob. by Holdich; Mason, with portrait 
( 76-8 ) ; another portrait [ pl. 23 J. 

rcs. 1859, Founders medal 1910, ASE Proge., 1869, 
Geology Jaintia Hills; Great Cachor Earthquake of 10-1—68. 
RGS. Trans., 17, 1859-60 ( 29-31), sketches of Himalayan 
scenery ; RGS. Trans., v, 1861; vin, 1864; xi, 1807, xvn, 
1873, papers on Esslunir, Mustagh Range, Pangong Lake’, 
Garo Hills [ 240];JASB. 37, 1868 (83); 38, 1869 (2 ); 44, 
1875 (31) ; Geology. 

Auth. of Land d: Freshwater Mollusca of India, pub. 
1882-7; Papers on Indian survey, 1884, 1894, RGS. Progs. v 
1883 ( 612-20 ) ; as Presdt. Geog]. Sec., Brit. Assn., read paper 
26-0-83, on Ranges of Himalaya. J. Anthropological ]nit. 
May 1871 (122), Stone Monuments of the Khasi Hill Tribes. 

1852-3, arrd. India; Burma War; apc. to Gen. Godwin, 
1856-7, anc. to Gen. Reid at Peshawar; passed in Hindus- 
tani; drew sketch map from svys. by Peter Lumsden and 
Garnett [ 217 ), JO Cat. ( 467 ). 

Jat batt. AN. 24th Ft. arrd. Calcutta 18416 ; 1557, at Feroze- 
pore, with 2 cos. at Pindi 

Under psc. 5-4-57, joined Kashmir Svy. st- 
Srinagar, 3-5-57, as tempy. topo. asst., and afler 
instruction by Montgomerie made “very artistic” 
planetable sketch of Jhelum valley below B&ramül& 
[227,229]. After cold weather at Dehra Din worked 


in Jammu foot-hills from Feb. 1858, services having 


3 QR. Rev., 1558-61 (98 ). 
‘ono. Lib. Had, & GR Trig., 1863-4. 


“Times, 5-1-1913, 


Plate 23 
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NOTES 


been “permanently” placed at SG.'s disposal from 
22-92-58, with alice. Rs. 250 pm., and seniority above 
Molville and Murray [ 388-9, 399 ]'. 

Continued svy. to E. of Jammu throughout 1858, 
though laid up for several weeks after brutal attack 
by villagers in Nov. [ 230-1, 475-6 J. ; 

Promoted Capt. in 2nd Batt. on home service and, 
after sending in' finished sections from Sialkot, 
7-3-59, left for Bombay [ 232]. SG. asked for his 
re-appt. to svy. should he ever return to India. 
**He...has exhibited a high order of talent as a field 
draftsman in delineating difficult ground. The 
mountainous...character of the tract in which he has 
been employed issuchas to tax séverely the physical 
strength...of all engaged on the survey" [ 389 F. 

Early in 1860, obtained retransfer by exchange to 
Ist Batt. in Indis. He left 2nd Batt. at Cork and 
. from Bombay wired SG., 25—4—60, asking for repost- 
ing to svy.; sailed following day for Karachi to 
join Ist Batt. via Multan where he recd. orders 
to rejoin Kashmir evy. Reported to Montgomerie at 
Srinagar Ist June after break in deptl. service of 1 y. 
14 d., later condoned?. 

As Ist Batt. was due to leave India during 1861, SG. 
obtained sanction for Austen to remain in India pending appt. 
to newly formed Staff Corps, and his career in svy. dept. was 
now assured‘. There were the usual delays in issue of allces., 
and he writes from Dehra Dian where he had just become 
engaged to be married, pressing “for some advances of military 
pay. ... With the heavy travelling expenses in the field... am 
now very much pressed...by different tradesmen with whom 
debts have...been contracted since the sudden reduction in my 
allowances has...prevented my own servants receiving their 
pay. ... I...do not wish to involve myself...by borrowing money 
at ruinous interest. : 

He was still pressing for adjustment of allces. some two 
years later and was probably, writes Montgomerie, “tbe only 
officer in India who has actually lost pax by joining the 
Staff Corps". He was not promoted to the higher so. scale, 
Rs. 450 p.m., until late in 1863, after being twice recdd*. 
Promotion to the full svy. allce., Rs. 618 pn., for ch. of avy. 
party was held up by diversion to Bhutin mission [ inf. 390 J. 

1860-3 had four seasons in highlands of Baltistan 
and Ladakh, sketching on }-inch scale with happy 
flairfor cutching mountain forms. Spent 1860 and 
1861 on the Indus and Karakoram, from Skardo and 
K2 westward and sketching distant peaks of the 
Mustagh [ 89-90, 235 ]’. 1862, survd. Zanskar Range 
south of Indus from Drās to Morari Tso, and in 1863 
worked N. and x. from Leh and up the Changchenmo 
to Pangong Lake and limits of the Máharájah's terri- 
tories [ 237, 239]. . . 

At Pal on n. bank of lake had friendly meeting 
4-6th Aug., with Govr. of Rudok, who rogretted his 
inability to invite GA. there. On his return GA. 
halted at Kyam hot springs, 15th Aug. [490 n9); 
JRGS., 31, 1866-7 ( 356 ). 


! DDn. 642 (21, 113), ur. Dept., 22-2-& 5-9-58. 
51 (52), Austen to SG. 7-3-59. 


(8), SG. to Mil. Dept., 23-1-61; reply, DDn. 1 (35), 23-2-81. 
to srs., 12-9—82. — ' photostat of pr. section Karakoram area, Svy. Museum ; corr. Times, 11-12-1959. 
* GJ. ixw, 1924 (175-6 ), Holdich wrongly accredite discovery to GA.. 


30-10—63. 
map, MRIO. 90 (5,6); GR. Topo., 1564 (appx. A, xxv). 


AUSTEN 


On Ladakh road, about 2 m. w. of Dris, is a large boulder 
bearing the initials HHGA, 1861—62—63*. 


By temperament and physique Godwin Austen 
was the ideal man for topo. savy. under roughest 
conditions [389]; but it was his work on the. 
high Karakoram that attracted particular attention 
and led to the unfortunate suggestion that his name 
should be given to the peak that Montgomerie had 
discovered and had designated K 2, and for which no 
local name has been found f 5, 88—90 J’. 

Sept. 1863, completed work in Ladakh and left for 
Mussoorie en route to take ch. of topo. svy. of Khasi 
Hills, as sanctioned from 1-10-6310, Received 
instns. at Lahore direct from Fp. —without ref. to 
SG.—''to accompany the Mission to Bhutan. as 
Surveyor and Assistant to the Political Agent ''!, 

Accd. SG. from Dehra Dan to Calcutta, and joined 
Ashley Eden at Darjeeling in Nov. Leaving Darjeel- 
ing 4-1-64, Eden reached Punaka on 15th March. 
Austen worked svy. across with utmost difficulty— 
the mountains were covered with dense forest— 
winter conditions brought heavy snow with blinding 
storms and  breast.high drifts—inhabitants were 
generally unfriendly—-several of his men got frost- 
bitten, and two succumbed in the snow!. 

Oct. 1864 to April 1865, served with Bhutan fd. 
force in Duàrs campaign, leaving Calcutta 27-10-64 
to reach Gauháti 19th Nov.; joined right col. in 
capture of Dalimkot and Chumurchi, and made 
inch sketch of w. Duars and s. slopes of Bhutan 
hills from Tista n. to Buxa??. 

Now thoroughly il) after two atrenuous seasons in unhealthy 
country, spent rains in Mussoorie, writing to SG. from Debra, 
15-5-65, "at present by no means strong; I propose resting 
here a short time". After 6 mo. leave to England rejoined 
at Dehra 27-3-66, and took ch. of Pzo., work including 
printing of Map of Central Asia's. 

From Oct. 1866, held ch. of No. 6 Party, K. & J. Hills 
now drawing tbe full svy. alice., and posted to Topo. Br.; 
took two y. furl. April 1870 to Oct. 1872, and again Aug. 
1873 to Oct. '74, with two spells mil. service, Niga Hills, 1873, 
and Daphla Hills, 1874-5. Leave pending rett. 11-8-75!*. 

After rett. worked on “land and fresb.water mollusca”, 
pubg. a series of papers, 1882-99. Mason found him in his 
90th year still enjoying dissecting snails and otber unpleasant 
creatures, examining them under the “microscope, and pre- 
puring exquisite coloured sections of their internal organs. 

Keenly interested in zoology and ornithology, worked 
for Indian Museum at Calcutta for some months during 1877!*. 

Mason visited him at Guildford a few months before his 
death and found him "a very forceful old man”, insistent that 
all the new-fangled gear such as clamps, ice-axes, ropes, etc., 
should never be used by any self-respecting mountaineer. 

In all official correspondence and documents before 
1863" referred to ns Lieut. or Capt. Austen, and only 
rarely is the name Godwin included, and theo without the 
hypben. The autograph [ pl. 23], rd. before 1861, shows 
no hyphen and in 1865 his wife signs without the 
Godwin [ 489 }. 


*DDn. 643 (273), SG. to ac. um. Forces in India, 25-1-59; DDn. 
? DDn. 62 (72), SG. to Austen, 15-5-60 ; 93 ( 247), SG. to Mil. Dept., 114-66. 
5 DDn. 51 ( 69 ), to offg. sts., 17-141. 


* DDn. 21 

* DDn. 51 (89), rom. 
* Photo., Sry. Museum. 
1 00., 18-963; DDn. 52 (268). 1100., Mil. 702, 


' 313 Eden ( 61-78 ) ; Sarkar (86-95); Reporta, DDn. 73 ( SGO. 135 ), 1863-5, Pol. Progs., A., Sept. 1864 (45-7) ; }-inch 
? Maps, IO Cot. ( 41 ). 


14 BG, Corr., May 1865 (34); Oct. 1865 


(67-8)... !*Markham (172-3); JO Cat. (303) ; GR Topo. 1872-3 (97), Narr. of Naga Hills Svy. with sketch of ruined fort, ed. 


G A., Shillong 14-6-73. - 


1t Statesman, 12-2-77, quoted 12-2-1952, in '* 78 years Ago To-day”. - 


Vexcept Ben. AL 1858 (93). 


BAGGE 


BAGGE, Arthur Herbert. Bon. Engrs. . 
b. 12-2-38. d. London, )9-1-71. ` 


2/Lt. 12-10-56"... 2|Capt., 10-11-69. 
Bon of Henry Caso Bagge, BC5., and Margaret his wife, 
dau. of M. Gen. Herbert Bowen (1780-1851), Ben. Inf, 
Hodson,1(185-8). |, - : 


1861, with rwp. on Ganges Canal ^. 
. BOO., 5-12-62, appd. Pegu Bvy., joining 7-3-63; 
with Fitzroy on trgn. across Arakan Y ora [ 198, 399 J. 

Withdrawn from Pegu Bvy. 17-12-64, and posted to 
bdy. comn. Tenasserim-Siam border assurvr.; JO Cat. ( 308), 
Maps of Tenasserim. * ; 


BAIGREE, Robert. Bo. Inf. & SC. 
b. 28-1-29. d., Poona, 25-9-77 ; MI. 
Ens. 3-2-48 Col. 20-11-74. 2: 


Son of John Baigree, of Fearn, co. Ross. © " >) 

cB.,24—5-73. Portrait, ILN., lxxi, 1877 (481-2 ). 

As DAQMG. made plans and sketches of Malwa forts, 
MBIO. Misc., 57/66-O0-60, and others in Rajputina, w210. 
84 (29, 42), 187 (35), all most artistic [ 191 ]. 

. Well-known as amateur ‘actor, JUSI. Lxxv, 1947, 327 
282), British Officers’ Versatility. 
Qua. Bo. Army to 1874 ; oc. 28t 


BASEVI, James Palladio. Ben. Engrs. -> 

b. 23-3-32. d., Changchenmo, x. Ladakh; 

17-7-7) ; M., Srinagar. 
2/L4. 12-12-51 Capt. 31-10-68. 

Son of Geo. Basevi (1794-1845), FRIBA.; PSA.; FRS.; 
architect, DNB., and his wife Agneta Frances (Agnes), 
dau. of Joseph Seymour Biscoe, of Hampstead Court, Glos., 
formerly of Frankfort, Germany. Architect of Fitzwilliam 
Museum, Camb., and kd. by fall from tower of Ely Cathl 
Was of Jewish family from Venice which adopted Christ- 
janity after immigration to England ; 2nd. cous. to Benjamin 
Disraeli, later Lord Beaconsfield!. ' 

James’ eld. bro. Geo. Henry (1830-82), of Prestbury, 
Glos., became Col. in Ben. Army, and dsp. ; a nephew, Henry 
Basevi, was comdg. an Indian batt. at Nasirabad in 1912, and 
d., 1936, at Bordighera, Italy. 

James Palladio—2nd pame derived from an eminent 
Italian architect, Andrew Palladio (1518-60), Ency Brit.— 
was ed. Rugby from Feb. 1843; Cheltenham, Jan.-Dec. 1849, 
Addiscambe, 1850-1, taking Pollock Medal, Sword of Honour, 
and otber prizes, incl. that for mil. svy. 1 

m., Wraxall, nr Bristol, 21-7—64, Charlotte Louise, dau. of 
Benry Wooley of Batb ; she d. at Bath, Dec. 1919, aged 77. 
Their eld. son, Wm. Henry, b. Mussoorie 1665, joined Army 
Pay Dept., x». Miss Ethel Gill, and d. as Co). 1945. Their 2nd 
eon. Chas. Lionel, b. 1867, ed. £«4.; Lieut. Ra., 1886; resd. 
1889, was ordained nC. Priest and d. c., 1948. . 

James, son of Wm. Henry, served with Canadians 1914-8, 
winning bso. and rising to Major; m.. Miss Gwendolen 
Weatherall ; became Art Director of Films, Hollywood 1947. 

Notices :-—RAS. (mn) xxxi (110); JXGS., 43 (cLx ) 
RGS. Progs., xvi, 1871-2, (306-10); Conoly (92/282); 
Markham (143, 160); Markham's Abstract, 1870-1 (22); 
Vibart (577-8) ; Thackeray (225); GTS., v (x-xi); GR 
Trig., 1870-1 (18-2) & appx. 62-6 ) ; Times, corr. from ITW., 
19-9-7]; Blackwood, serial 1578, Apri 1947 (341-7); 
Sandes, n ( 202-13 ). 

FRAS. 1864; portrait pl. 22. : 


Arrd. India 1853, emp. Punjab Canals. 
17-1-56, appd. 2nd. Asst. GTS., joining at Dehra 
April [519]; posted to Jogi-Tila party under Walker, 


3 c. Disraeli, D. L. Murray, 1927 ( 18 ). 
Jedged. 
že. )50 m. xw. of Vizagapatam. 
135(9) & cro. Lib, D—3 ; 8m reden., 10 Cat. ( 201 ). 
203 ), seriale, 135, 137, 148. * modern value, lat. 33° 16' * 
* modern value Int. 34° 10 xN. long. 79° 22° 30° £ 


b Bo. x1., 1876 to death, 


490 


3 DDn. 692 (511), to srw., 6-6-60; Dijal c. 40 m. s. of Dera Ghazi Khan [ pls. 1, 28]. 
* GR. Trig., 1862-3 (appx.), & DDn. 697 (144-61 ), report dated 26-56-63; j-incb map, M810. 
"JASB. xxxs, 1565 (251-72); Roorkee Papers, n (97-)95, 199- 
. long. 77° 21' 30" x.; resulte from Basevi's obnen., GTS. v (2134). 
.; Lanak La 18,000 ft. on modern Map; Kiam on map 16, NF Atlas. 


BIOGRAPHICAL 


joining at Jhelum 9-4-56, and emp. 1856-7, on obs, 
fna! polygon of ww. longl. ser. nr. Attock [423 s; 
: 474.45 

May 1857 tr. to Kashmir svy. and emp. on Bry 
and mil. report on passes over Pir Panjal betwoon. 
Gulmarg and Banihal; on svy. Jhelum B., Islamabag 
to Baramula, and ite possibilities for nvgo., and of 
Manasba] and Wolar Jakes [ 48, 227-8, 2873.43 42 A 
. At end of 1857 rejoined Gt. Indus ser. anā rest 
three seasons carried . prepl. triaugles B. ward 4¢ 
Mithankot, with recess months in Murree. BG. ac: 
knowledged his work as placing him “‘in the first rank. 
as nn observer” [ 48-9, 79, 133, 151, 340, 380, 382 ee 

March 1860, made rapid recce. into tribal hills; "meer 
pedition was fruitless, the atmosphere being so thick on: 
Gandhari that I could see nothing. J returned marching with’ 
laden camels through tbe hils by an hitherto...unexploreg ` 
route..into the Chackur Durrs, and issuing from the bills T 
opposite Drigree arrived at Dajal on the Ist of April!’ «c 
. Apri and May, 3860, with Walker and Branfill into 
Mahsad country on mil. expn. led by Brig. Gen. Nevill, . 
Chamberlain; carried out valuable svy. under activo service 2 
conditions [ 49, 217, 508, 540 #. d 

Oct. 1860 tr. to ch. of Coast Series which he took’ 
over from Clarkson at Vizagapatam on lst Dec? 
after arduous journey across the continent [ 29, 415]. 
After extending triangles £. ward for two seasons he: 
returned at end of 1862 to select site and assist in’ 
meast of base-line at Vizagapatam [29]. Then: 
during Feb. to April made recce. svy. into the little.- 
known territory of Jeypore*, long avoided by survrs.: 
on account of deadly climate [ m, 193 ]. = 

With detachment of only 12 men, reached Jeypore on: 
8th March 1863 after journey of 27 days, his asst. James: 
O'Neill having been sent back with fever. After two weeks 
at Jeypore Basevi marched another 150 m. sw. to the Godà-" 
vari and up that river to Bhadrachalam. River was too 
Jow for return journey by boat so he marched over the 
hills to Ellore, and then by Rajahmundry to reach. 
Waltair 23rd April; the full round trip more than 600m_ 
[ pls. 1, 28 Jf. 

Aug. 1863 to Dec. 1864, on furl. to England where 
he married and made his first contact with problems 
of gravity resesrch. For next 7 years emp. on pen- 
dulum obsns. in India, obsg. at some 19 stations 
along Gt. Arc—2 on E. Coast—2 on w. Coast, and also 
at Minicoi in Laccadive Is.?. Season 1868-9, took ch. 
of base meast. at Cape Cornorin. 

In 1871, to extend this wide series of gravity 
obsns., took pendulums into high Himálaya. With 
asst. James( 1) McDougall, who had been with him 
since 1866, left Dehra 27th March and travelled up 
through Kashmir to Ladakh to swing pendujums on 
Moré plain some 80 m. SE. from Leh towards Rupshu, 
over 15,000 ft. above sea®. He then moved wn. of 
Indus R. and up Changchenmo valley to point near 
w. end of Pangong Lake, nearly 100 miles east of 
Leh, more than 17,000 ft. above sea-level, wholly 
in the uninhabited “Lanak meaidan’’®, 2 marches to. 
E. of Kiyam". Here he died { 399]. 


? Bascri of the Pendulums by Lt.-Col. P. R. Butler, whose help in here warmly acknow- 


t Papet & Mason ( 526) 


NOTES 


Owing to anaraity of provisions and fuel, he had 
left McDougall at Tangtse to compute the Moré 
obsns. On 10th July, crossing Masimik Pass, 18,629 
ft., had a 7-m. tramp through a storm of rain, hail, 
and sleet, and obviously caught severe chill. Friends 
from Dehra Din who had met him earlier that day! 
found him in excellent health—‘“ never looking better 
,or in higher spirits’’—but on 14th, after three more 
marches, his bearer noted that he was suffering 
considerably and the next day, after reaching last 
camp and setting up theodolite, he developed a severe 
cough, with pain in his chest, and had to He up. 
He was in trouble all next day, keeping to bed, and 
died early on 17th, obviously of pneumonia’. 

How many surveyors have given their lives to their 
work in like manner, alone in the jungle, or by the 

roadside, or on the mountains [ 417, 428, 518 ]. 

His faithful bearer, Paraoti by name, at once started the 
march back, meeting McDougall on the way. The body was 
buried temporarily at Tanktse, and was later moved to 
Srinagar and buried in the christian cemetery there. Besides 
the bronze plate over his grave there is also, writes Frank 
Ludlow in 1948, a stone slab 12* by 4' in the Residency 
cemetery st Leh, crudely inscribed to Basevi. This had 
been brought in about 1932 from a "mani wall" at Shyok 
village a few m. x. of Tanktse. 

Walker pays a warm tribute to Basevi's pioneer 
work on the Indian pendulum obsns., RAS. (mn), 
xxxii (100-11), 9-2-72. He notes that the “pen- 
dulum"' chapters 1 to v of GTS. v “passed through 
press as nearly as possible in his own words”. 
Hennessey notes that Basevi "alone in India was 
thoroughly conversant with the pendulum opera- 
‘tions "3, 

i "Captain Basevi'" writes Montgomerie, "was an 
officer of rare scientific and general attainments. ... 
He had done good service in every part of India, 
‘from Ladak to the southernmost point of the Madras 
_Presidency, one of his special charges having been 
the measurement of the Cape Comorin Base-line, ... 
‘but the crowning work of his life was the taking of 
the pendulum observations for the whole continent of 
India. To this most difficult task he devoted a large 
amount of talent and labor, of which it is hardly 
possible to conv ey an adequate idea [ 380, 399 ]. 

. Hie labour will supply exceedingly valuable date 
towards solving the most interesting and difficult 
‘scientific questions as to the ellipticity of the earth 
.and...variations in the density of its crust", 

.  Baseri records that between 1867 and 1869, his wife often 
recorded his obsns. in the absence of his asst. McDougall*. 
She was in England at the time of his death, and was granted 
‘pension of £109 a voar from the Rome Civil List, by in- 
fluence of the Prime Minister, Benj jgmin Disraeli*. 

A subscription of over Rs:‘2,000 for a suitable 
memorial was raised in the Department. After 
consulting his widow, a clock was purchased in 
England and installed in 1874 over the offize porch 
at Dehra Dan. '"It strikes the quarters a3 well as 
the hours and keeps admirable time, and has alto- 


Moa 


71 Maj. “Macintyre of 2nd Goorkhas & Maj. Macdonald, on ‘sally expn. 
3 GR Trig.. 1856-8 (apps. lvii); 1858-9 (appx. xxviii): 
GR Trig., 1856-8 (appx. 1i) ; 2568-9 (appx. s 


GR Trj. 1870-1 (appx. B, paras 12-17 ). 
Dept.), 17-8-71; reply No. 175 of 1-9-7). 
.17-5-83.. 


to 8G. 54-56. '*DDn. 9( 120 ) 27-2-64 


draftsman or printer, he is very much improved 


`: IOR Trig., 1873-4 ; frpce. to GTS. v, shews porch without clock. 
!! DDno. 483, 30-10-51. 


BECHER 


gether superseded the hand-struck gong by which for 
very many years the office hours have been regu- 
lated". The inscription was added in 19047. | 


BATTYE, George Money. Ben. Inf. - 


d. 13-10-1912. 7 
Bt..Col. 20-8-76 ; ret. as M. Gor.. 
20-11-17. 

Eld. of ten sons of Geo. Wynyard Batty», ncs., of Holm- 
firth in West Riding, Yorks., and Marian Martha, dau. of 
James Money, his first wife; bro to Henry Doveton [ inf J. 

m., Hampstead, 15-12-59, Emma, dau. of £. o. Smith, ncs. 

Go. 2552 of 13-11-50, appd. to trans.Sutlej rev. 
svy., having joined from 1st Eur. on 1st Nov. [ 273 ]. 

Sept. 1852 to Oct. '54, with his regt. to Burma on 
mil. service, Thos. Blagrave then writing that as 
he had ‘‘been so long absent, he will be the better of 
& few months brushing up at both field and office 
work ere obtaining the management of & survey. ... 
The survey department is not like a corps of irregular 
cavalry from which a man may be absent for years 
without detriment, either to his own interest or those. 
of Government" ; to which the DSG. added marginal 
note in pencil, “{ should think xor"? [ 400 ]. 

DSG. later notes that Battye, "not having much taste for~ 
the profession, ... obtained another appointment in the Punjab. 
ss Assistant Commissioner”, under co. 4678 of 15-11-54*:. 
In 1860 he was Asst. Comar., Ferozepore, and in 1864 Pma.. 
of nwr., when srs. addressed him regarding svy. mails, 
addressed to the Gwalior & cL party; ‘of four packets that 
reached me yesterday ( on tour ), one bad been from Agra to. 


b. 19-3-29. 
. Ens. 20-845  ... 


‘Jaipore, to Kerowles, to Gwalior, to Sbapore, to Shahabad, 


sod at last reached me near Jhara Ghat’)? 
Ret. as pma. Bombay. 


BATIYE, Henry Doveton. Ben. Inf. : 
b. 5-10-33. d. 20-2-15. E 
Ens. 7-1-50 Bt.-Col 7-1-81 ; ret. as M, Gən. . 

bro. of Geo. [ exp ]. 25-8-84.. 


m., 16-1—62, Susan. who d., 17-8-63, dau. of Dr. J.J.. 
Boswell. A ] ea 
Who was Who. ‘ ae 
10-9-52, appd. to rev. svy. Rechna doab under 
Thos. Blagrave who reported in 1854 that, “now- 
that he has had another year’s acquaintance of the. 
work, I can honestly report that, though a little.. 
wanting in energy, he is the hardest working and_ 
most careful assistant I have {this is underlined, 
and queried in pencil by DSG.]. ‘ He is perfectly - 
master of the office work, and though not yet a goods 
"1 


He later joined his batt. for ops. against Santals [ 372. 


'499 }, and did nct return to avy. [ 409 J. 


8-12-55 Asst. Comnr. Jholum!! ; 2nd. -in-comd. Ist Sikb- 
Inf., 9-2-53. : - 


BECHER, John Reid ( rv, 419 J. Ben. Engrs. 
b. 3- 7-19. d. 9-7-84. 
2/jLt. 11-12-37 .. Maj. 9-8-54 .. Col. 159-81; 
ret. 1868 ; Gen. 29-11-78 ; Col Comdt., 15-9-81. 
8th son of Col. Geo. Bocher (1780-1837 ) Ben. Cav. 
Hodson, 1 (116 ), DIB., and Harriot Gildard, bis 2nd. wife. 
cs. 1860; DIB.; ; Conolly ( 89/197 ). 


? detaila from bearer boues by Hennessey,. 
‘sts. to on. ( Agr.. 
* orw. to w. V. Cole, 

* DDn. 483, 3-10-54. * DDn. 621 (74), DSA. 

n DDn 426 (74), DSG. to SG., 54-58. 


Bua GKAVE 


ed. Bruce Castle, Tunbridge Wolls, and Addiscombe. 
.. Arrd. India, 1838 ; 1843, with Pollock’ s column to Kabul; 
Yet Sikh War, wounded at Sobraon, 10-2-40. .. 


19-10—0, to ch. rev, avy, trans-Sutlej doab, ‘at 
Phillaur ; Oot. 1847, tr. to Lahore Agency, and 1848 
appd. Arst. to Resdt., 88 Comnr. on Bikaner bdy. 
(191, 270, 364, 400, 504 J. 
` 1853-9, po. Hazdra ; 1859, consulted Montgomerie 
"re Indus floods [ 515 i. : 


1802, as pc. Derajat appreciates valuable help of John- 
stone's trane- Indus pargana maps, whereas main-circuit 
"plans of cis-Indus arcas were of little admin. value [ 218—9, 
.297-8). He adds; With all its barrenness this would not be 
a bad country were one nearer to friends and civilization. 
“An it is, it isa kind of exile. ... For myself, I do not often 
‘turn back with longing for home, except when Tam weary 
of work. J dread the monotony of life in PARADSS 


-BLAGRAVE, John William Barwell. Ben. Inf. 
- b., 1824; bapt., Calcutta, 25-3-24. 
- " 4. Saugor, 6-10-57 ; xa. St. James’ Ch., Delhi. 
Ens. 244-41... Capt. 11-11-54. : 

jn 7th generation from eld. bro. of John Blagrave (d. 
71611), msthn. DNB.; son of Chas. Geo. Blagrave, BCS., 
"from Calcot Park, Berks, and his wife Jane Colvin; bro. to 
“Thos. [ inf ). . 

Punjab Inscr. (28 ). 

arrd. India Aug. 1841; 15-11-47 appd. asst. rev. 
survr. trans-Sutlej doáb ; after tr. to cis-Sutlej, return- 
æd to ch. on Hutchinson’s death in 1848 [ 505 J till 
his bro. took over [ 6-7, 270 n.7 ]. 

Oct, 1850, raised new party for Bari doáb ; 1853, 
: sick leave and furl., sailing 7th Feb. [ 272-3, 499 1. 

Jan. 1854, on return from furl. joined 74th m1. at 
' Ca«npore, and in Aug. raised new party for rev. avy. 
Saugor. ‘An officer of great energy and good profes- 
-sional knowledge, and has always given much 
~satisfaction’’? [ 268, 364-5, 400, 543 ]. 

d. Ssugor Ft. during siege by mutineers [ 397, 483 ). 


"BLAGRAVE, Thomas Colvin. Ben Inf. 
b. 25-3-18. d. 21-10-97. 
Ens. 3-1-36 .... Maj. 11-8-58 ; ret. as Lt.-Col. 
31-12-61. 
eld. bro. to John [ sup]; m., before 1862, Jeannette Louise, 
“who d. Bognor, Sussex, 5-1- 98, aged 55. 

1844-5, ped on Sind evy.; JASB. xv (cvii), 1845, 
reports, 16-10 45, Kerachi earthquake and founding of local 
science instn ; xv, 1846 ( xvii ), elected member 4sn. ; Jet Sikh 

“War, at battle of Sobraon, 10-2-46. * 


10-2-47, appd. asst. rev. survr. trans-Sutlej ; Oct., 
"^ir. to cis-Sutlej til] 4-1-49 when returned for ch. 
under Go. 27-12-48 [7, 201, 270-2, 316, 350, 396, 
433) Moved 30-8-52 with party tos. Rechna dočb, 
Lahore and Jhang diste. [ 7, 273-4, 365, 491, 500 ]. 
Under eo. 1-2-56, made over ch., 9-1-56, to John 
"Macdonald, after declining tr. to Sind [277]; from 
1-8-57, comdg. 12th Punjab Irreg. Inf. { 400]. 


‘BLAIR, Gustavus Frederic. Mad. Art. 
b. 3-1-33. d. 1-10-1902. 
2/Lt. 14-6-50 ... Lt.-Col. 1-8-72 ; ret. as Bt.-Col. 
8-10-73. 
Bon of Lt.-Col. Chas. Devaynee Blair 1804—60, cB., 8th 


“Ben. Cav, Hodson, 1 (158-9), and his Ist wife, Martha 


3DDn. 30( 1289), to SG., 4-11-62. 


“4 DDn. 710 ( 231, 265 ), ITW. to 8G., 23-10-58, 6-6-59. 
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* DDn. 624 (164), DSG. to 8G., 5-4—56. 


à 


BIOGRAPHICAL 


Cordelia, née Crichton, who d. Nasirabad, 23-10-40. 
1-8-56, appd. to Pegu Bvy. under Edgecome, reve 
regtl. duty 20-8-57 ; rejoined for season 1858-9 [ 


UN 
rting to 
197 ]. tX See 


. LA. rA, 
eig 


BODDAM, Castle Tudor. ' Bo. Engrs.” mem. 

b., Agra, 1825/6. © ^ fn cibus 

d., Jubbulpore, 2-5-61, aged 35 ; x wat 

Q/Lt. 9-12-44 Capt. 5-11-57. . 7 

Son of Rawson Hart Boddam, rcs. and Ellen Kezis, his 

wife, dau. of J. T. Hungerford, solicitor of Bombay. -.. 7.2: 

ed. by Dr. Thos. Firminger formerly of Greenwich Obey 

who prepared candidates for Haileybury’, DIB. (ess ix, 
453 0.10}; Addiscombe, 18434. 

Conolly ( 106/124 ). ý Du. 


April 1850, "entirely inexperienced in surveyin 
operations on an extensive scale”, and but recently 
&rrd.'in India, appd. to ch. topo. svy. in Gujarat 
with half-trained pupils. TX 

Jan. 1853, work abandoned on advice of SG, 
after failure to produce any svy. of value f 192]. 

Later, Buptg. Engr., Saugor Div., PWD. 


Ue Sn 


. Ben. Cav. ` 
d. 26-5-1905. : 
Bt. Col. 14-3-84 ; ret. B8 M. Gen. 
10-11-84 
Son of Champion Edward Branfill, of Upminster Hall, 
‘Essex, Capt. 3rd Drgns., and Anne Eliza his Wt; dau of 
Rev. A. E. Hammond. Due 
ed. Rugby, adm. Feb. 1848.- Portrait, pl- 25. —À 
arrd. India 24—6-54 ; regtL duty, Ferozepore, Ft. Abazai, 
Sialkot ; 2-6-58, on mc. to Murree with Peshawar fever. ` ^ 
4-10-58, appd. to crs.-on Walker's recdn. joined him 
at Pindi 11-10-58; “Zam very fortunate in having such 
a pleasant companion as Branfill, who is a man of great 
worth, and much liked and respected. I knew him very 
well st Murree. ... He is & man of sound judgement, with a 
good bead on his shoulders. Unfortunately his education has 
.been almost entirely classical as he is a Rugbean, and it is 
not likely that he will be able to go far in mathematics. ... 
“He is about 22 years old...but looks a much older man 
He bas plenty of energy and ballast. ... I was a little sur- 
prised st his volunteering, ...for I know he had more than 
one cavalry appointment open to him, with better pay than 
he will get with us [ 142]. Lieutenant Branfill threw up 
the adjutancy of hir corps ( now,the 5th European Cavalry ) 
in order to join the trigonometrical survey" [ 380 J*. 


1858-62, emp. on levelling ;[ 53, 77-9, 399 J. April- 
May 1860 Mahsid expn. [217]; 1- 5-62, tr. to Const 
Series, on meast. Vizagapatam base-line ; 1862-3. 

1863-6, in ch. Coast Series to Madras and longl. 
series to Bangalore. Having trouble with eye.sight 
took furl. May 1866 to Jan. 1868; Aug. 18858 with 
Tennant obsd. solar eclipse nr. Guntür; til] 1876 
on prcpl. trgn. 8. India, incl. meast. base-line at Cape 
Comorin and cr. connection to Ceylon. 

1876-7, furl; 1877-8, completed trpn. of s. peninsula ; 
1879-80, trgn. in Bombay, Sind, and Burma, with meast. ` 
base-line at Mergui, 1880-2. 

Furl. from 10-11-82, pending rett.*. 


BRAKFILL, Brydges Robinson. | 
b. 23-11-33. 
Corn. 14-3-54 WE 





BROWN, John Rend. Mad. Cav. PA 
b. 6-7-05. | d. 3-4-76. "mu 
Corn. 13-2-21 Bt. Col. 1-5-58; -— BS 5 


Hon. M. Gen. 31-12-61. 
Son of Henry Brown, wcs., and his wife Ann, dau. of 


Richd. Bewell. 


* 
? training coll. for BEIC, civ. &ervjoob. 


$ SI. Serviecs, 1-1-84; SI. Notes, 1-12-84. 


NOTES 


m., Madras, 15-534, Margaret Mary, dau. of David 
Inverarity of Madras, 
14-3-48, eppd. to succeed Morland in oh. Hdbd. 


topo. svy.; took leave till assuming ch. 17th July 
[ 177, 287, 363, 428]. 
. Two years later SG., pointed out that Brown had 
no previous svy. experience, and lacked ‘‘tact, 
patience, and conciliation ", and was not "on friendly 
` terms with the Brigadier commanding the district". 
The svy. was accordingly suspended from Dec. 
1850 and Brown reverted to regt. [ 178, 384, 400 J. 


BROWNLOW, Elliot Pakenham. Ben. Engrs. 
b. 10-4-33. kd. in gunpowder explosion, 
Lucknow, 18-3-58; ad. 
9[Lt. 12-19-51 ; Lieut. 21-11-56. 

Son of Henry Benjamin Brownlow, Bcs., and his Ist. wife, 
Amelia, dau. of Geo. Chester, Res ; bro. to Gen. Henry Alex. 
Brownlow, Ben. Engrs., Indian Riwys. 

ed. Addiscombe, 1850-1 ; sae. Chatham, 1852-3. 

Blunt (236); Lang (1,9,12), portrait p.7 [inf]; 
Conolly ( 92/284 }. 

1853-4, Asst. Ex. Engr., 6 Div. ot. road, pwp.; 23-8-54 
applied for appt. to GTS. 

GO. GG. 4-2-56, appd. 2nd Asst. Grs.; posted to 
Kashmir Svy., joining at Dehra Dian 28th Feb. Of 
his first season's work Montgomerie writes that ‘the 
assisted me during the first three months [ May to 
July ] so as to master all the details of hill surveying. 
Towards the end of the season [ he] triangulated a 

. portion of the river Jhelum [ below Baramula ] in a 
‘most complete manner. ... Showed great aptitude 
for bill surveying’ [ 225-6 J. 

Nov. 1856, to Jogi-Tila ser. under Tennant[ 53 ], 
rejoining Kashmir Svy. May 1857. Took up recce. 
for trgn. w. across Kishanganga to Kagan valley, 
but recalled after a few weeks to take over main 
trgn. as Montgomerie could not leave hdqrs. [ 227, 
230, 515 J. 

Reached Srinagar on 12th June, reporting that “ although 
no geographical values have been obtained, ... the reconnais- 
sance has not been without its uses. Eight staves have been 
erected on points which will prove useful next year, and... 
information has been obtained of a country hitherto but little 
known. Succceded in making an accurate planetable sketch 
of that portion of Drawer... which is under the direct rule of 
the Maharajah, ... and which had never hitherto been visited 
by any European "'*, l 

Started out on 18th June to carry prinpl. trgn. 

`N. from Hant as. on ridge 15 m. N. of Wular Lake 
[226; pl.6]. . Much hampered by clouds and un. 
favourable weather, and had difficulty with supplies. 
Triangles lay across the inhospitable Deosai Plains, 
but from two stations he had a fine view of Karakoram 
Range, and took bearings from which Montgomerie 
was able to compute position and height for the great 
peak K 2[ 88-9, 229, 232, 485, 514 ]. Closed work at 
station on left bank of Indus not far from Skardo and 
returned to Srinagar on 20th Sept., to leave again 
on 23rd to join army in front of Delhi, having volun- 
. teered for mil. service. | 


1DDn. 542 (29), SG. to Mil Dept., 17-27-50. 
13-6-57. . *DDn. 643 (187), SG. to Mil. Dopt., 15-10-57. 
™DDn. 715 ( 360), to SG., 16-3-58. 
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*DDn. 718 (65), to SG., 26-3-57. 
* the other officer being Capt. A. J. Clerk, gr. 
* DD». 643 (217), to Mil. Dept., 18-358. TP 


BROWNLOW 


The SG. reported that ‘‘the successful result of 
Lt. Elliot Brownlow's operations proves him to be a. 
thorough master...ag a trigonometrical surveyor. .... 
As soon as his work was arrested...by the advent of^ 
snow [ he ] applied to me for leave to join the army- 
at Delhi, which I granted. Eight days after receiv- 
ing my permission [ he ] reached Delhi” [ 380, 399 ]*-- 

Reaching Delhi after its fall on l4th Sept., he accd. thm. 
Engr. Bde. under Alex. Taylor to Agra, Fatehgarh, and 
Lucknow. 

18-3-58, died from wounds caused by an explosion st. 
Lucknow, which occurred the previous day; “During the 
final reduction of Lucknow, a quantity of gunpowder in tin. 
cases and leather bags was found in a yard. ... Outram 
directed it to be destroved by the Engineers. It was taken 
to a large and deep well as rapidly as possible. When one 
of them was being thrown down it struck the side of the well 
and exploded. A flame of fire flashed up, igniting case after 
case, caught the powder in the carts, and blew it up, killing 
or severely wounding 2 officers and 14 men’s. 

“Inscription on monument in the enclosure of the tomb. 
of Sa’adat Ali Khan at Lucknow'' [ 483 J*. 

Tennant, who was with the Lucknow force at the time, | 
writes that Brownlow was “always in front when wanted, 
willing, strong, and sharp. Wehave few who could adequate- 
ly fill bis place" [ 534 Y. SG. had already asked for his early 
return to the Kashmir Svy. ''He possesses extraordinary 
aptitude, physical and professional, for mountain surveying, 
in which he has highly distinguished himself'*. > ; 

The portrait here appended, from a daguerreotype of c. 
1853, is reproduced by permission of the Society of Army 
Historical Research from their Journal, vol. zx, 35(7), o£- 
Jan. 1830. > 
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*DDno. 51 (34), EPB. to rom, 
* Blunt (236). 


A NA S NSS A RE 


BURGESS, Francis Jaques, Ben. Inf, 
b. 1822, bapt. Barston, oo. Warwick, 23-6-22, 
Xd. by mutineers, Jhansi, 8-6—57 ; Mr. Bt. James’ ch., 
Delhi, & Saugor Gate, Jhansi. ^ . l 
Ens. 11-642 Capt. 1856/7. . ; , 

Son of Francis Burgess, barr. and Ch. Comnr. Police, 
Birmingham, and his wife Amelis, ^ ^ ^. 

Left a widow in England. E 

Blunt (155, 370-1); Punjab Inser. (45). — 

Arrd. Indis Aug. 1842; 1843-6, regtl. duty, Bundelkhand ; 
June 1647 to PwD., to lay out road to Saugor. 

29-9-47, from cis.Sutlej svy. &ppd. asst. survr. 
‘rev. evy. Ajmer under Vanrenen; 1848-9, in ch. 
-dett. on svy, round Delhi [ 6, 264—6, 324, 433 J. 

In commending his technical work Vanrenen comments 
that “like most officers possessing a scientific knowledge of 
survey, he Jooks down with supreme contempt on revenue 
survey or circuit system. He takes little or no interest in 
matters connected with the revenue survey. .. He imagined 
he war best serving the interests of Government by giving up 
his undivided attention to the more scientific survey in the 
neighbourhood of Delhi than by giving up a portion of his 
time to Hoosain Buksh's jagheer survey [ 264, 451 P.. 

Season 1849-50, moved dett. to Bareilly and in 
1851 given independent ch. of rev. avy. rz. Rohil- 
hand [259-62, 498]. From 1853 moved his party 
‘first to Cawnpore, and then to start avy. of Bundel- 
"khands.of Jumna covering territories of Jaitpur and 
Jhansi under PA. at Orai. [189, 267, pl. 16]. In 
~course of this svy. he and all officers of his party 
were kd. by mutineers at Jhansi Ft. [ 6, 267, 364, 
. 396, 400, 483, 538 ]. j 

DSG. reported that he was “a talented officer, and it is 
7xnuch to be regretted that his power of superintendence and 
: administrative ability are not equally apparent. He is greatly 
wanting in..sleadiness of purpose, diverting his attention to 
other pursuits pot connected with the strict line of his duty, 
which suffers in consequence” [ Iv, 258-9; v, 267 ]. 


~BURTON, Richard Francis. Bo. Inf. 
b. 19-3-21. d., Trieste, 20-10-90. 
Ens. 18-642 ... Bt. Capt. 18—6—57 ; ret. 1860/1. 
“Son of Lt.-Col. Joseph Netterville Burton of xw. 36th Ft. 
. ed. France and Italy and, in 1840, at Trin Coll. Oxford, 
being rusticated after a duel. 

m., England, 1861, Isabel, dau. of m. R. Arundel, who 
shared his life in travel and literature ; DNB. 

EowG. 1886. Pres. 1859, with Founder's gold medal. 

DNB.; DIB. ; Ency Brit. ; Life by Thos. Wright, 2 vols. 1906, 

Oct. 1842, joined 18th BO. NIL; soon showed 
facility in oriental languages. 

15-11-44, appd. asst. survr. Sind svy. in succession 
+o Lieut. Dawson of um. 86th Ft.; “His appoint- 
anent...enabied him to mix with the people. He 
frequently passed as & native in the bazars and 
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-deceived his own munshi, to say nothing, of his ` 


-colonel and mess:ngtes "* [ 400). $ 
Furl. 1619-53, making pilgrimage to Mocca ; 1854, visited 
Somaliland; 1855, served in Crimean War with irregulare; 
1856-9, on leave from India with Speke to sources of Nile. 
1861, resd. Indian for Consular service, where he had even 
greater scope for travel and adventure. Prolific writer, incl 
>that of History of Sind; London, 1851. 


: CAMPBELL, Edward Fitzgerald. ar. 60th Rifles, l 
b. 25-10-22. d. 23-11-82. 
2!Lt. 2-7-41 .. Maj. 8-9-58 .. Bt.Col 12-1-67. 


1DDn. 485 ( 4-17 ), Vanrenen to DSG., 1849. 
: S456. 5 Bo. nC., 1849. 


3 Ency Brit. 


BIOGRAPHICAL, 


Bon of M. Gen. Bir Guy Campbell, ca., Ist Bart. and Pamela : 
his 2nd. wife, dau. of Lord Edw. Fitzgerald; succ. as 2nd À 
Bart. 1849, AE ect 

ed. Bsc., Sandhurst. B o rA ee 

m., 25-10-53, Georgiana Charlotte Theophila, dau. of Big- 
Thos. Theophilus Metcalfe (1795-1853 ) 4th Bart., nog... it- 

2nd Sikh War, 1848-9; apc. to Bir Chas. Napier, 
C-in-c., and then to Lord Dalhousie, oG. till 
16-9-53, when nominated Asst. Rev. Surv. and j 
posted to Bari doäb svy., acting in tempy. ch. from | 
6-12-56. “This officer, educated at Sandhurst, ang 
possessing high qualifications as a draughtsman, wag 
a great. acquisition "* [ 400 ]. 

1857, to rectl. duty during Mutiny; at siege of Delhi. 
did not return to svy. DNE 


CARDOZO, Henry O'Connell. Mad. Svy., uncov. 
b., Madras, 18-1-39. DLE 
d., pr. Ráron&d, 13-12-1906. NL 
Mad Sry., Dep. Supt. 2nd cl., 25-2-59 ; ret. 1899. 
Fon of Benjamin Cardozo ( 1815-76 ), of Madras and Bath, 
England, and his wife, Bridget Margaret, dau. of Capt. G, 
O'Connell, Commy. of Ordnance, both of whom d. at Bath, 
MI., Locksbrook cem. : id 
ed. Thorn Park, Teignmouth, Devon; Fellow, Mad. Univ 
m., 1870, Caroline André. Orr. V. ete 
Who was Who; Markham, lst edn. (298); 2nd. (449 5 
Mad. Services. ar rs MEN 
25-2-59, appd. 2nd asst. Mad. Rev. evy. Mslptm.; : 
1868, ch. No. 2 Party, Kurnool ; 1869-70, furl. mc. to 
England; 1880 Bellary & Cuddapsh [280,445]... 
` after rett., British Consul, Pondicherry. [e 


` 


COLEBROOKE, Robert Hyde. Bo. Iof. . EA 
b. 4-6-27. drowned nr. Poona, 3-10-49 

ag. Wanowrie.' D. 

Ens. 13-6-46. ei 

Son of Lieut. John Ulrick Colebrooke (1804-28), Mad 
Inf., 2nd son of Lt.-Col. Robt. Hyde Colebrooke (1762-1808) 
SG. of Bengal [ 1: 326-9; n, 386-91 }. John Ulrick d. after 
service in Burmese War 1824—6; his wid. Jane Maria Balfour 
living at Bath 1846. Doc 

ed. Grosvenor Coll, Bath, 1837-41, and King’s Coll. New 
Brunswick. 

29-7-48, appd. asst. rev. survr. Ahmadnagar, Geo. Ander- 
son reporting, 6-10-49, that he died "ip attempting to cross 
the Jamsetjee Bund near Poonah, the river st the time 
being high. .. A highly talented and promising young 
officer; was travelling from Ahmednugegur to Bombay on 
leave of absence" [ 400 J*. 


"2 
* 


COWPER, Alexander. Bo. Engrs. 
b. c., 1826. d., Simla, 16-6-68. 
2'Lt. 13-6—45 Lt.-Col. 29-264. 


' Bon of Lt.-Co). Thos. Alex. Cowper (d. 1825), Bo. Engrs. ; 
Conolly ( 106, 34 ) and Charlotte his 2nd wife, dau. of David 
Maitland of Inverkeilor. 

pr. fatber of M. Gen. Maitland Cowper, oB., Hodson's Horse. 
Conolly (107/126). Punjab Inscr. (70 ). i 
arrd. India, Dec. 1846; with rw». Upper Sind. 
3-7-50 appd. asst. rev. 6UrVT., EMC. E 
May 1855, Supt. Rev. Svy., Khandesh ; 18-2-57.' 
Supt. Rev. Svy. Gujarat till Nov. 1859, when appd. 
Comdt. no. 5 & M.; 1862, furl. [ 400 J. y 
Aug. 1864, to rwD. in ch. Mhow Div. Agra-Bo. Road; 
1866, to Oudh ; d. on leave in Bimla. ) ; et 
Roorkee Papers, n, 1865 (67-75), paper on Mil Bridges; 
xu 1866 (184-212), on Bo. Rev. Bry. [ Iv, 239 n.3, 240 1.2]; 
Markham, 1571 (135 n. ). 


, 


?Burke (366-7). | *DDn. 624 (74), DSG. to 6G, 


NOTES 


CREWE, Willoughby. Mad. Inf. & 5C. 
'* b. 25-2-20. d., Paris, 16- 8-80. 
Ens. 12-12-38 ... so. 18-261 Lt.-Col. 16-7—84. 
. Bon of Lt.-Col Richd. Crewe and his wife Frances, dau. 
of J. Hare. 
8-6-58, sppd. Dep. Supt. 2nd cl, Mad. Svy.; 1870, in 
ch. Cuddapah and Kistna svy.; not on 1877 list [ 280, 401 }. | 


GORDON-CUMMING, William Gordon. Bo. Inf. 


b. 2-6-29. dsp. 28-4-1908. 
Ens. 12-12-46. Bt. Maj. 7-12-58 ; Maj. 
12-12-66 ; ret. as Hon. Lt.-Col. 31-3-68. 
son of Sir Wm. G. Gordon-Cumming (1787-1854) 2nd 
Bart, and Eliza Maria Campbell his wife. 
lst., 18-6—67, Alexa Angelina Harvey, dau. of James 
Brand of Balham, Surrey ; she d. 8-12-93. m., 2nd., 184-95, 
Hon. Lettice Willoughby, dau. ;ef 8th Baron Middleton. 
Burke ( 566 ). 
2-11-52, appd. asst. rev. survr. [ 400]. 
Auth. of Weld Men and Wild Beasts ; pub. London, 1871. 


DAY, Henry John [ rv, 369). Bo. Inf. & SC. 
b. 30-1-19. d. at sea 7-5-75. 
Ens. 30-1-19 so. 18-2—61 Lt.-Col. 12-12-66. 


Son of Henry Traningham Day, banker of Swaffham, 

Norfolk, and his wife Mary. 
` m., Ahmadnagar, 27-145, Georgiana Eliza, dau. of M Gen. 
J. H. Dunsterville, Bo. Inf. 

30-8-41, appd. to Nasik Rev. Svy.; 1842-3, mil. 
duty ; 18- 5-43, rejoined at Nasik; 1846 to Ahmad- 
nagar ; 1848—52, to mil, duty [ 401 ]. 

18-10-52, asst. Deccan rev. svy.; April 1856, so. 
with rev. settmt. Upper Sind [278]; Sept. 1857, 
resd. for ill-health. 


De LISLE, Alfred. Bo. Engrs. 
b. 18—1-23. d. 3-4-99 


2/Lt. 10-1241 Lt.-Col. 18-92-61; ` 
ret. as M. Gen., 12-5-68. 

Son of Ferdinand De Lisle, merch., of London, and his 
wife Elizabeth. 

Conolly ( 106/118 ). 

1-10-49, under cr. Bombay, took over ch. from Capt. 
Crawford as Supt. Svy., Canal. & Forest Dept, Sind; 
endeavoured with small staff available to set both rev. 
and topo. syys. on Bound lines, but dept. abolished April 1850 
(193, 276]. mrro. 120 (13), Map of part of Lower Sind, 
4 m. to inch [ 193 0.6, 277n]. : 

1860, Dep. Cons. Engr. Riwys., Karachi and successful 
career engr. services, Sandes, I1 ( 40, 179]. 


DENNYS, Julius Bentall. Ben. Inf. & SC. 
b. 21-1-22. d. 25-5-1907. 


Ens. 3-140 Maj. so. 18-2-61 USL. 1881; 


à Lt.-Gen. 14-1-87. 
Bon of Nicholas Dennys, wine merch. of London, snd 
Elizabeth Mackay his wife. 
m., 9-845, Harriot, dau. of Tunus A. Vanrenen (1793- 
1836 ) Ben. ’art., Hodson, Iv (34), and sis. to Donald 


Afghān War, 1841-2, under Nott. ; Ist Sikh War, 1845-6; 
comdg. Kotah Cont., 1853-8. 
. 20-10-64, without previous svy. experience, but 
with influence of his bro-in-law Donsld Vanrenen, 
appd. to ch. Jiwad-Nimach rev, svy., raising party 
from Vanrenen’s unit in Naini Tal. With able 


te 


893 ( 609 ), to DSG. 


“Tone ord, withobt accent, rhyming with "three" [496]- 
* Alderman John Carter (d. 1878 ); clockmaker of 61 Cornhill, London ; later Lord Mayor. wo = 


DEPREE 


asstce. of Edw. Johnson completed svy. by Feb. 1856 
reverting to comd. Kotah Cont., 1-11-56 [ 266, 364, 
396, 400, 505 ]. 


DEPREE!, George Charles. Ben. Art. & SC. _ 
b. 2-8-32. d., Jersey, CI., 18- 2-87. - 

2/Lt. 14-56-50 (9-12-50) .. Capt. sc. 24-3-65; - 
Maj. 9-12-70 Bt.-Col. 1- 7-81. 

SG.; offg. 12-2-83 ; cnfmd. 12-1-84- 

Son of George James Depree (d. 1849), London whar. 
finger, and his wife Lucy, dau. of Chas. Saxton and sis. of 
Geo. Harper Saxton ( 1820-1901 ), survr. [ 525-6 J. 

ed. under his uncle, Dr. C. W. Saxton, DD., at Wem, Salop, 
and then at Adams’ Grammer Sch., Newport, 'Salop; 
Addiscombe from Feb. 1848. 

m., Edinburgh 22-2-70, Mary Elizabeth, eldt. dan. of John 
Haig of Cameron Bridge, co. Fife, and sis. of Douglas Haig, 
rx. and lst Earl (1861-1928); she re-m. c. 1888-9 John 
Jameson of St. Marnocks, co. Dublin. 

Their eldt. son, Hogo Donglas, b., Mussoorie, 25-12-70, 
ed. Eton, became Col. Comdt. R4., CB., CMG., DS0.; was 
Comdt. nua. 1926-30, and d. March 1943 [497 J. 

Portraits in oils by a. @. Palmer [536 n.1] @Bo. Lib. [ pl. 
24 ];—from family photo. [ pl. 26 ). 

Arrd. India 18-6-51; leave from Dum Dum 28-6-to 
15-11-51; Dec. 1851, with fd. force to Arakan; survd. 
Kyaukpyu city ; Jan. 1853, sketch and report on Taungup 
pass for passage of 150 elephants for Prome, receiving thanks 
of GG in c.! [ 194}; from 30-11-53, Asst. Ex. Offr. , Chittagong- 
Arakan Rd. ; sick leave to Ootacamund, 17-6 'to 5-12-54, 

25-7-54, applied. for appt. as asst. to his uncle 
Geo. Saxton in Orissa, being “acquainted with the 
use of the theodolite, level, compass, etc, and the 
practice of common field surveying” { 386 ]. 

GO. GG-in-0., 20-10-54, appd. asst. to Saxton 
"now emploved in the survey of the South-West 
Frontier, Tributary Mehals" ; reaching Calcutta 4th 
Dec. he joined party just before it took fd. on 18th. 
After a few weeks recording for Saxton, and obsg. 
himself with 5-inch theodolite, made 3.inch svy. 
round Sambalpur. Saxton reported, 27-4-55; "I 
congratulate myself and the Department on the 
acquisition of Lieut. Depree’s services. He has 
been most zealous and in every way efficient. His 
health has remained good under exposure, etc., 
which sre & severe teat, and he likes the work 
[ 4, 28, 171-4, 422]. 

In letter to is mother written Bon: recess qrs. at Cuttack, 
19-8-55, reports death of Saxton's wife [526] and continues, 
“The...boxes arrived while Uncle George was away on the 
river, and I was very much pleased to receive mine. One of 
the pots of jam was unfortunately broken the day before 
reaching Cuttack. You may imagine the state of the 
papers and tracts. “Not one of them of course is readable, 
being saturated with jam. ... The socks will be splendid for 
the next jungle Benson. 

"My watch did not arrive. I wrote to my Agents to tell 
them to get it, ... and they write back that it bad not arrived, 
but would probably do so by the next steamer. ... It is very 
inconvenient to be without a watch [ rv, 373]. Uncle George's 
chronometer just come out from ‘Alderman Carter has 
stopped and is useless‘. ... 

“We are anxiously expecting further particulars of the 
late reverse before Sebastopol. It is dreadful to contemplate 
the loss of life which occurs in each fortnight. . 

"I see by the Gazette thet the Pegu medals ‘have arrived 
at Madras, so I suppose they have in Calcutta too, so I may 
expect mine within a month or so. .. 


© * DDn. 644 (130), from quo. Ft. Wm: , 64-53. *DDn. 


DEPREE 


. “My two servants whom I brought down with me from 
Calcutta I have been obliged to send back as they have been 
constantly suffering from fever ever since the last jungle 
season. ... Everyone in the house except myself have been 
unwell this last week, and I thought fever was coming on; 
however they are s)) better now except Uncle George! [ 364]. 

When Saxton took furl. in 1856, the SG. asked 
Strange, now in ch. of Coast Series, to keep general 
control of the topo. parties under Depree and Dyer 
who would be recessing with him at Cuttack, and at 
the same time he wrote a kindly letter to Depree to 
soften any resentment. Strange wrote warmly of 
Depree's work [ 291, 370, 377-8, 386 ]. 

Season 1856-7 was a particularly unhealthy one, 
and Depree succumbed to the general fever. To give 
him an opportunity of regaining health and acquiring 
wider experience, Waugh suggested his transfer to the 
Kashmir Svy. with a few of his assts. for summer 
months, but neither he nor his assts. were fit enough 
for the journey [ 464-5]. At the end of 1858 he 
again declined transfer to Kashmir. Though he would 
personally like it, his party doctor insisted on & 
change to Europe [ 175, 367 F- 

Jan. 1859 to April 1860, on furl. in England, taking op- 
portunity to visit os. offices at Southampton to master 
technique of litho-printing, on which he reported to BG. 
[ 331 ] who, on greeting his return to duty hoped that be was 
stil) ĉa bachelor, a state best suited to the conditions of a 
surveyor's and soldier's life, especially in tbese uncertain 
times when our future...prospects are so doubtful". 

Reported for duty at Calcutta, 3-4-60, and moved 
his party into Chota Nagpur the following season, 
[ 176, 184, 244, 387, 399, 422, 519 Jf. 

He held cb. of his old party, now No. 4, till 1877, working 
through Rewsh into cr.; took two years furl from Dec. 
18G6S, and this time returned with a wife. The party was dis- 
banded Oct. 1877, and he took ch. No.7 Rajputana, with 
recess grs. Simla, making topo. svy. Bikaner cants., SabAthu 
and Kasauli, and Simla roads [ 400 ]. 

Furl. again Dec. 1881-2, being appd. DSG. Topo. Sry. 
from 1-1-83, and offg. SG. from 12-2-83. He held post of 
SG. til he took 7 mo. leave on mc. from 7-3-56, that was 
twice extended | 526-7 J. 

Following Walker’s 15 y. tenure of the combined offices, 
Depree's long service in topo. surveys did not lead him 
to close sympathy with tbe interests of the ots. ; be question- 
ed for instance the propriety of Hennessey spending the rains 
in Mussoorie whilst bis staff carried on at Dehra [ 502]. 
His attitude was possibly that of his son, Gen. Hugo, 
Comat. uMa., of whom it is told—A Cadet was on the mat 
for poor progress in science and “the old man remarked that 
be had never been able to understand the stuff himsclf". 

He introduced the pubn. of monthly Survey Notcs, start- 
ing with the issue of 1st May 1884. i 


"There has been some uncertainty about the spelling of his 
name. After 1880 our surveyor changed spelling from Depree 
to De Pree after his discovery that his father came from 
the aristocratic family of de Pric, one or more of whom 
escaped from France during the revolution at end of 18th 
century. From 1882 to '86 the dept}. sry. lists showed 
an accent that was also current in the family witb pronun- 
ciation "pray" up to about 1920. However at the Shop 
1926-30, Gen. Hugó's name was always rbrmed with 
"three". MAE, f 

. The suspicion of an accent in tbe signatures on plates 9, 24 
and 26 is in reality a flourish over the “r” which appears 
through ali bis writing. ` 


1 Family papers. 


BG., 10-2—53.  *'r»o., 19-10-52. 


496 BIOGRAPHICAL: 


* DDn. 664 (356), Depree to SG., 11-12-58. 
Capt, No. 4 party on reverss plate 9, sured., 1852-7. * DDn. 462 (100), SG. to Mil. Dept, 12-247. 
* Dv. 546 (225), Mil. Dept. to SG, 10-6-53. 
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DU VERNET, James Smith [ m1, 440-1; rv; 







PE aides z 

b. 286-403.. d. 2-11-72. Mea AD 

Ens, 2-5-23 .. Bt. Maj. Nov. 1851; "-1.-— s.s 

Bt. Lt.-Col. 4-11-56; ret. 21-4551. 77 «s t ona 


Bon of Lt.-Col. Abram Dv Vernet, 24., and Miriam hi; 


m. Turo, 20-8-38, Eliza Lavinia, dau. of poe 
Martindale of Brunswick §q., London. ^: m Benjamin; 


“The best draughtsman of bis day at Sandhurst’, J... -i 
1824, arrd. Madras; 1828-32, asst. Mad. ko, 
svys.; 1832-6, ch. Hdbd. Svy.; furl. 1836-9 [m, ; 
342; IV, 361; V, 177, 200, 346, 384]. -== e 
18-3-40, nominated 2nd Asst. GT6.; promoted ios 
lst Asst. 14-6-44; ch. x. Longl Conng. seriæ | 
1841-4; Karara, north, 1844-5; Gurwāni, 1845.5 
[ 11-2, 16, 18, 21, 81, 86, 92, 119, 184, 361, 366, 399]: 

1845, “having euffered severely from jungle fever... whilst 2 
finishing the northern part of the Karara feries, ... waa- 
away on sick leave to the Mussoorie Hills for three noes 
during the recess of 1845, and only returned to the Surveyor, 
General's headquarters at Allababad on 15th September when. 
he received charge of the Gurwani Series” [ 368 ]. ` nns 

He completed this series by May 1847, B. 
high praise from SG. who now selected him for ch 
of the new Punjab series running west front Dehra 
Din along the lower Himalaya [ 34-6, 98, 113, 115,: 
149, 153, 156-7, 200-4, 385]. ° oe 

Oct.-Nov. 1848, held up by Sikh rising in Hoshiar.° 
pur Dist., and again in March 1850 by trouble over 
Trikota hill [ 35-6, 472-4 ]. From Oct. 1850 handed: 
over ch. of prepl. trgn. to Logan and took ch? 
of topo.svy. of hill region extending from Simla to! 
Chamba [ 2, 4-5, 36, 162, 200-7, 282-3, 286, 377. i - 

About Aug. 1852, baving declined offer of ch! 
Hdbd. topo. svy.[ 178, 393, 395 J, selected for ch. of 
new longl. series into Assam, and protested strongly; 

He had Jed his party “into the Upper Himalaya ranges 
abore Kangra and Chini, through the Spitti valley into 
Lahoul, and to the Ladak and Chinese boundaries, returning 
..through the very mountainous district of Pangai...into the 
lower Chamba and Kangra. 

“In the seasons 185) and 1852, J had topographically 
surveyed all the tract between the Jumna and the Ravi, 
bounded northerly and westerly by the Maharajah Golab 
Singh's territory and China, with the exception of a portion 
of Chamba of which tbe survey was in progress. For the 
season 1852 and 1653, there remained the whole of the Tir 
district between the Jumna and tbe Siwalic Range, with the 
Siwalic Range and the Ganges to be surveyed. ... My field 
work was not finished [ 202-7]"'*. 

He had perforce to comply with orders’, and 
leaving family in Mussoorie took over ch. of Assam 
party lst Jan. 1853, at Ramgan) near Jalpaiguri [ 29- 
30, 155, 163, 337-8, 461, 476 ; pl. 28 J. $e 
* The BG. met him at Jalpaiguri at the end of the month 
and a bitter corr. was kept up on the subject of this transfer 
which tbe SG. eventually forwarded to Gomt. 'and obtained 
their disapproval of tbe "'insubordinate and disrespectful 
language which Brevet Major Du Vernet has addressed to 
yourself, ... apy repetition of which...will certainly cause his” 
immediate removal from your Department [ 393-5; 541]. 

From this time on he could do nothing right 
Waugh disapproved of his recessing at Dacca, so fer 
from field work, a choice which Du Vernet ‘justified 
at length [ 369). Waugh was dissatisfied with the 
3 DDn. 4 (57-62), 22-3-60. “wrongly shown 55 
` DDn. 606 (153), to 


NOTES. 


slow progress of trgn., and called for copies of his 
anglo which woro found far below the standard of 


scouracy required [ 116, 394 J. 

This reopened the exchange of unhappy letters, which 
Waugh closed by reporting to Govt. that "on examining his 
observations- I found them so full of discordancies as not 
only to be inadmissable...to the present standard, ... but... 
to justify the conclusion that his physical qualifications as an 
observer had become impaired". 

Du Vernet protested that he was being unfairly judged, 
but the SG. now reported that he had found his obsns. on 
the nw. Himalayas ser. failing in accuracy; '" This was my 
chief reason for relieving Major Du Vernet from...geodetical 
duties, and employing him in topographical details. ... 

“Major Du Vernet, having previously served creditably as 
s topographical surveyor, joined the Trigovometrica) Sur- 
vey late in life. My predecessor found it extremely difficult 
..to inculcate those sentiments of refinement and accuracy 
which are indispensable to render & trigonometrical survey 
of lasting value [ rv, 357, V, 379, 381-2 J. ... 

“I took great pains to elevate Major Du Vernet's ideas. ... 
From 1844 to 1847, but particularly in the two ]atter years, his 


work gave me satisfaction. ... Latterly, however, I...found his 
work gradually deteriorating. ... His observations are...unfit 
for any work of high order. ... [He] cannot be any longer 


employed on the Trigonometrical Survey of India with any 
advantage to the State! '. f 

Whilst orders of Govt. were awaited, Du Vernet was 
allowed 3 mo. leave to Mussoorie "to join Mrs. Du Vernet 
on account of her delicate state of health" ; a dau. had been 
born in April 1853 [393 n.2]. He submitted his resgn. 

“Believing...that my further stay in the Department under 
the present Surveyor General is not likely to be attended 
with advantage to the State, or benefit to my reputation— 
smarting:..under the language used to me, and under trials 
and accusations which...my pride finds hard to bear—lI eolicit 
your Lordship to allow me to retire from it. Yet, if 25 years 
passed in lonely and laborious employment, often of great 
exposure, always of great anxiety. may...allow, ... 1 may be 
employed in such other manner as...will save me from... 
compulsory return to my regiment in the Madras Presidency?”. 

His resgn. was accepted, and he was tr. to Pegu 
for empt. in ch. of Telegraphs under the CRE., 


joining in March 1854 [ 141, 395, 399 P. ` 


EDGECOME, William Henry. Mad. Engrs. 
b. 3—4-32. d. 31-8-1906. 
2/Lt. (12-5-51 ) 12-12-51 Lt.-Col. 17-877 ; 
: zo ret. as M. Gen. 24-1-85. 
Son of Dr. Geo. Evans Edgecome of Mad. Med. and 
Eleanor his wife. 
Conolly ( 101/206 ). 
27-10-54, offg. Ex. Engr. Bassein, Burma. . 
Sept. 1856, from engr. duties in Pegu, .&ppd. asst. 
Pegu svy., and succ. Williams in ch.,[ 196-7, 199, 
543]; 16-12-59, resd. ch..to Fitzroy and after furl. 
on mc. became Principal.of Civ. Engrg. Coll. Madras, 
til! re-appd., 16-3-65, to ch. Pegu fvy., assuming ch. 
29-4-65 [498]; closed fd. work and left Rangoon 
18-8-65, completing maps at Madras, and submitting 
them in Oct. 1867 [ 384, 400, 447, 498 ). 


ELLIOT, Minto. Ben. Art. USO oct . 
b.23-9-33." . d. 14-3-1909. .. 
2/Lt. 11-653 .. = Bt.-Col. 31-12-82 ; ret. as 
Aer MER " Hon. M. Gen. 1887. 
~ Son of Edw. Eden Elliot, 50. c3., Acct. Gen. net” BES 
* ed. Addiscombe. rss : - 


© 733DDn. 547 (187), to Mil. Dept., 8-10-53." 1DDn. 606 ( 173), to Mil: Dept.;..7-11-53. 
`` 4 pr. sister to Robt. Page Fuleher wbo.m. wid. of Colin Mackenzie [ ur, 


Da Vernet reporta constrn. of telegraph lines in Pegu. 
474) *DDn. 624 (57), DSG. to SG., 5-1-58. i 


FITZROY 


m., 1857, Amelia, dau. of Geo. Martin. 

Who Was Who, | CB. 1907. É 

1857, siego of Delhi; appd., pr. 1858, asst. rev. survr., 
Bari doib; with Hunter Thompson left Simla, 1-12-58, for 
Hazaribagh to start rev. evy. Chota Nagpur [244]; resd. 
1-65-59 [400]. Later had distinguished mil. career. 


ELPHINSTONE, Percy Augustus. Bo. Inf. & SC. 
b. 27-9-28. d. 3-5-89. 
Ens. 3-2-47 .. Lt.-Col., sc., 3-2-73 ; ret as Col. 
4-5-74. 

Son of Alex. Fraser Elphinstone, Capt. BRN., a noble of 
Livonia, Baltic States, and his wife, Amelia Ann, dau. of 
A. Lobach, of Cumenhoff, nr. Riga. 

30-1-52 (1-7-52) appd. asst. rev. survr. Ahmadnagar ; 
1858, Khandesh ; furl. for 15 mo.; Markham, 1871 (299), 
Settmt. Off. Berar ; 4-11-72, furl. for 18 mo. [ 400]. 


FITZGERALD, Martin Fredorick. Ben. Inf. 
bapt., Kidderpore, Calcutta, 15-2-29. 
lost at sea, S—-5—52, from ss. Favourite. 
Ens. 13-12-45 ; Lieut. 8—4—50. 
Son of Maj. Wm. Robt. Fitzgerald [1798-1844 J, Ben. 
Engrs. [ rz, 448}, and his wife Sarah, dau. of Robt. Fulcher*. 
Go. 13-11-50, appd. asst. rev. survr., and joined Bari 
doab svy. 23-12-50. Leave on mc. to Australia 6-7-51. 
“He has never been heard of since, and was supposed to have 
been lost at sea on his return passage [ 400 ]''*. 


FITZROY, Ferdinand. Ben. Art. 
b. 15-6-33. d. 11-9-1907. 
2/Lt. 9-12-52 Maj. 5-7-72; ret. as Lt.-Col. 
22-9-75. 

Son of Wm. Simon Houghton Fitzroy, of Kempston, 
Norfolk, and Anne, dau. of Thos. Bagge, of Stradsett Hall, 
Norfolk. 

ed. Bedford Gr. Sch. 

m., 18-9-55, Mary Helena, dau. of Maj. G. R. Crommelin 
( 1803-44 ), Ben. Cav.,; bro. of J. A. Crommelin, Ben. Engrs. 
[x 435]. Hodson, 1 (414-5). 

26-9-56, appd. asst. eurvr. Pegu Svy., taking ch. 
from Edgecome 16-12-59 [ eup. ]. 

The Pegu Svy. had from its start been carried on 
by officers without previous svy. experience, and 
with no prof. control. It was based on a system of 
intersecting traverses, without scientific closing of 
circuits [297-8 ). Though said to be 9/10ths com- 
plete when Fitzroy took ch., he had started revision 
of the traverse system, and in many parts an entire 
new svy. ln 1863the svy. was for the first time put 
under control of the SG., and Thuillier was horrified 
by Fitzroy's reports [ 196-9 384, 400 ]. 

He questioned tho irregular methods of both avy. 
and mapping, and disapproved Fitzroy’s failure to 
keep the Pegu authorities aware of his difficulties. 
Fitzroy expressed resentment at criticism, and met 
stern rebuke; MX ; P. vt ‘ 

“The tone and style of both documenta are highly objec- 
tionable, and such as cannot for a moment be tolerated. ... 
Unless you withdraw and apologise ... and reply to the ques- 
tions..in a becoming manner, it will be my duty to submit 
the papers for the orders of the Government of India.” 

Fitzroy made a balfhearted apology and the whole case 
was put up to.Govt. In. Dec. 1864 be applied for leave 
on mc. which recorded that he bad been “resident in Burma 
11 years plus—habits temperate and very regular—habit of 


c 


? Tel. Report 1855-6 ( cxxx ), 
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FITZROY 


body spare—temperament nervous—Has been under m 
observation from August 1862 to present date, during which 
ps I have soaroely known him to enjoy one day's good 
ealth, suffering constantly from dyspepsia and all ite 
concomitante”. ; ; - : NC 

16-3-65, granted furl, and Edgecome was called 
in to wind up svy. &nd' complete the maps [ 199, 
497). Thuillier refused to employ Fitzroy in the 
svy.dept., but added that “there is nothing whatever 
against his character Bs an officer to prevent his be- 
ing again employed in any other department”. 

At the end of 1866, Col. Walker when actg. BG. took the 
opportunity to see both Edgecome and Fitzroy at Madras. 
Fitzroy was deeply grieved at the slur that had been cast 
on his prof. conduct and ability. He had even been removed 
from a troop of Horse Artillery to a Garrison Co., where pay 
and allces. were smaller. He pressed for further svy. empt. 

“Enough bas been said [ writes Walker ] to show that the 
work executed under...Capt. Fitzroy is of a superior quality 
to what had been executed by his predecessors. Having 
bad an opportunity of inspecting Captain Fitzroy's records... 
I can testify to the scrupulous care with which they appear 
to have been prepared, and their methodical and skilful 
arrangement. ... Capt. Fitzroy bas laboured with great 
assiduity and devotion, _and...possesses many excellent 
qualifications which should enable him to do good service... 
in some other department than the Survey. 

“Unquestionably he committed & grave error of judgement 
in making a resurvey of the Province...without eitber solicit- 
ing or obtaining the authority of Government to do so, He 
s11]] maintains that a resurvey was absolutely necessary, and 
that the previous survey was useless. ... 

“In Capt. Edgecome's hands the origina) survey would 
have been worked up and put together so as to form a fair 
geographical map..which would have answered all the 
immediate requirements of the public service. ... 

“The first result of Capt. Fitzroy’s measures was to pro- 
Jong the operations. This gave rise to enquiries on the part 
of the Chief Commissioner, who ordered a Committee of 
Enquiry. .. Instead of Capt. Fitzroy...displaring the 
slightest readiness to assist the Committee, ... his conduct 
war such as to..frustrate the objects which they had been 
directed to carry out. This went on for upwards of a year, 
and at Jast, when the Chief Commissioner and the Committee 
found him utterly unmanageable, he was placed under your 
1 SG.'s ) orders [ 197 J. . 

“He completely exhausted your -patience...by.. letters 
which, while they failed to convey any distinct 3dea...of his 
operations, were neither conciliatory nor respectful, and 
eventually compelled you to the reluctant conclusion that 
the...uncontrolled action which Capt. Fitzroy bad previously 
enjoyed now unfitted him for further employment in the 
Survey Department. J cordially agree", 

Walker repeated that he could not recommend Fitzroy for 
empt. in the sry. Dept. ; £ 

“He has never received any training in this Department, 
of the duties of which he knows little or nothing. ... He is 
so self-opiniated as to assert of his work that..'no other 
survey in India can be mentioned which bas surpassed or 
‘even equalled the results’. Holding such sentiments it is 
clear that if he were again employed..he would probably 
be as..unamenable to tho authority of the Surveyor General 
as...when he was first placed under your orders ™*, i 


FORLONG, James George Rochef. Med. Inf. 
b. 6-11-24. d. 29-3—1904. 
Ens. 30-1243 ... Bt.-Col. 30-12-74 ; ret. 20-7-76; 
: : : Hon. M. Gen. 28-10-76. 
` DIB. Prolific writer on Indian religions and folklore, 
sarchwology, and philology; Roorkee Papers, rv, 1867, 
{140-2 ), 0x, Bricks. ; M 


"T DDn. 55, BG. to Fitzroy, 29-3-64; reply 6-7-64; mc., 
? ib. (193-4 ), 16-5-87. 
*DDn. 492 (117-8), 8-546. ae e 


arw.; 19-7-66 , DDn. 7 ( 182), srs. to EG., 16-1-67. 
Colaba, Thins, and all dists. to x ; JO Cat. (436). 


Rangoon, 21-12—64. 


498 ^. BIOGRAPHICAy, 


Burmese War, 1852-3; made various route E 
Yoma and Tensasserim [195) 1854—61, Supt. "P, Arikan 





Arakan roads, rwp ; s£, Bengal to Ràjput&na; : 
or., Oudh, 1872-7. Soot a N eet: 
FRANCIS, John Thomas [1v, 369]. Bo. Inf & pi 

b. 16-2-19. d. 4-8-96. : nasi 


Ens. 12-13-43... “Lt.-Col, 12-1-67 ; vst, lods 


; i M. Gen. 31- 
Bon of Benj. Francia of Twyford Guist, Norfolk. 31-3-99. 


m., Dbarwar, 13-947, Georgina Anne, dau. toes 
Geo. Frankland, of mw. 55th FL; ebe d. Ta ae "s 

8-12-42, appd. asst. rev. survr. EMO. ; Aug. 1850 
to ch. Deccan rev. svy., Poons, and Supt. Rex, Bvy.& 
Assmt. ; Aug. 1859, inch. Thans Rev. Svy.[ 398, 401) 

Markham, 1870 ( 299 ), Supt. N. Div.5; 1871, Bvy. 
& Settmt. Comnr. Poona & Nasik ; 1876, furl. ast 


ares 








FULLER, Abraham Richard. Ben. Art. ae 


b. 12-11-28. dro. nr. Barakao, Rawalpindiy 


20—8-67 ; x., St. James’ ch., Delhi. 


2/Lt. 14-6-45 Capt. 29—6-41. UM DUROS 

. 8-11-53, appd. asst. rev. survr. under Burgess in x- 
Rohilkhand, snd with him to Bundelkhand [ 267, 400). = 
May 1855, resd. to become Inspr. in Education Dept; 
1857, to tempy. mil. duty; dro. on road to Murree. ; Z 
Ben. Engrs. vs A d 
d., Yorkshire, 2-10-58 


Capt. 23-1—55 ; resd. 3-12-55. ^ 


GARFORTH, Peter. 
bapt. 14-1-21. 
2/Lt. 116-40 .. 
Conolly ( 89/208 ). : 
Son of James Braithwaite Garforth of Coniston, West 
moreland, and his wife Frances Catherine. ee 
m., 19-6-56, Frances, dau. of James Hamerton, JP., bL, - 
barr.; she re-m., 1866, Rev. John Stansfield, of Coniston,’ - 
and d., 1884, aged 63. i : on 
. G0. 13-10-43, appd. 2nd. Asst. GTS., but posted’ 
to Army of Gwalior, joining Chendwar ser. under 
Logan March 1844 [ 382 J. 7 ae P 
18—7-44, to ch. Gora ser. ; much delayed by sick. 
ness in Kaimur Hills, 1844-5 [12,457,476] ; recessed - 
at SG.’s hdqrs., Alishabàd [ 130, 156, 161, 163, 361, © 
368]; made good progress 1815-6, staying out till - 
25-8-46, much against SG.'s wishes; “I fully ex- 
pected your arrival at my office before the end of 
last month. ... Your further continuance...in the field 
at this season is for many reasons to be deprecated., 
.. The result cannot fail to be prejudicial to the ` 
organization...and prove an inconvenient. innovation. 
... You are hereby directed to join my headquarters 
with all practicable despatch [ 12, 365-6 J"'5. os 
He completed the series during season 1846-7, end 
then resd. 1-9-47, being posted to s & m., Meerut 


from 30th Sept. [ 379, 399, 415 }. 
Sept. 1845, wounded at siege of Multan. 











Ys 


P» 


GARNETT, Arthur William. Ben. Engre. 
b. 1-6-29. d., Calcutta, 1-5-61. M 
2[Lt. 12-646 ... Capt. 27-8-58. 
Conolly ( 91/248 ). . : 
Feb.-June 1849, with Walker on Peshawar sry. [274 ) 
to Kohat[ 215); JO Cat. ( 467 ), with Lems den, 1855-4, on svy. 
Kurram valley ; KGS. Proge., 32, 1862 (304) [215 n.1, 237 } 


*GR Trig. & Topo: 1864-5 (14-8); 
,'not Rorke as in DIB. ,.* North Div. covered 


NOTES 


Roorkee Papers, 1 (227-44), xxv, account of Kohat Ft. ; 
Ex. Engr. Kohat. 


GASTRELL, James Eardley. Ben. Inf. & SC. 


b. 18-1-19. d. 29-8-94. 
4 Ens. 11-1235 USL., 1-7-81 ; Gen. 23-1-89. 

Son of James Gastrell, merch. of Bristol, and Charlotte 
his vife. 

ed. as civ. engr. 
| m., 10-12-45, Miss Kate Sullivan wbo d., Bedford, 6-3-1917 
aged '90. 

Ubique, mil. service, Jeypore, 1838; Bdlkd. 1842-3; 2nd 
Sikh War, 1848-9, Chilianwala and Gujrat, sub-asst. commy.; 
SI Lists.; auth of Geogl. & Stall, Report, ... Jessore, 
Backergunge Calcutta 1868. 

14-10-51, nominated asst. rev. survr. ; co. 13-1—52, 
Bppd. to Bari dodb avy. ; took ch. from John Blagrave 
30-8-52; leave to Naini Tàl; asks DSG., 
16-11-53 ; 
of being idle and having nothing to do” 
co. 23-11-53. 

to DSG., Benares, 21-12-53; "I have been here since the 
19th, and am looking out for tbe down steamer, Jumna, 
expected here every hour, to get on board and proceed to 
Bogwàngola. Sherwil advised so strongly against the land 
journey that I altered my intention of going dawk. He 
tells me no palkee to be had in the jungles at Mungalpoor. 

"Delayed at Meerut awaiting my remittances. After 
getting away from there, I experienced but one delay from 
the wheel of the carriage breaking at Cawnpore. 
was...that it lasted until I arrived at the station. 


for tr.’ 
“Naini Tal empty, and I am wofully tired `’ 
; to Bengal, . 


Fortunate it- 


409 


“Coming down country one is struck with the increase of . 


comfort and goodness of houses, etc., in contrast with the 
wildness of the North-West. If we could but have the cold 
weather of those provinces, lower India would be perfect. 

“I enquired at Allahabad and Cawnpore for letters, but 
found none from you, ... from which J conclude that Govern- 
ment will not sanction my expenses being paid down. ... I 
hope to be at Bishanpoor in another 4,5, or 6 dass, unless 
we stick on the sands going down”’?, 

'6-1-54 at Berhampur took over ch. from Walter 
Sherwill of No. 4 Div., Murshidabad [ 241 ]. 

9-8-55, handed over ch. 9-8—55, to join mil. unit 
in campaign against Santals [ 491 ], writing, 26-12-55, 
from Naya Dumka ; rejoined svy. 23- 1-56 [ 372 ]. 

15-10-58, appd. Rev. Survr. on full allces. working 
w. through Jessore into Bakarganj [ 6, 243, 255-6, 
364, 396-7 ]. 

He writes of the Sundarbans ti “The inbabitants 
of the villages on the confines of th the jungle complained 
bitterly of the constant attacks made upon tbem and their 
cattle by tigers. Many ryots, they said, had recently left the 
clearings in consequence, and more talked of soon doing eo. 
In severa] places the villagers guarded the doors of their buts 
at night with strong neta to prevent the ingress of these 
animals, aod they declared several persons had latterly been 
carried off for want of this due precaution [ 255-6 )*. 

13-56-62, succ. Sherwil as Bdy. Comnr. “for 


adjustment of the new Civil & Criminal jurisdictions 


in Bengal and Behar” ; hdqrs. at Calcutta, holding 
ch. sao. during SG.’s absences on tour [ 257 ]. 
11-3-67, DSG. & Supt. Rev. Svy.?; 1808-9, ch. 


BGO. at Calcutta, during SG.'s absence ; furl. for 2 y. 
from Dec. 1869 ; 1876, Supt. Rev. Svys. Upper Circle, 
Allahabad ; 25-1-—77, furl. on mo. till ret. [ 400 }. 

‘A most capsble rev. survr. who introduced 
numerous reforms, &nd one of the leaders in new 
system | of * ‘cadastral surveys’ " {10,321}. 


ex ! pim. 37/59 (39-40); Bhagwüngola, 10 m. above Murshidabad, or 15 above Botabue. Gsatrell v1 M 


Qn. Reports, Waziráb&d. "after actg. from 21-7-65. 


GUSTAVINSKI 


GRANT, John Hayes. Ben. Art. & SC. 


Dan y b. 8-2-30. d., Hastings, Sussex, 
: j 12-11-68. 
2/Lt. 10-12-47 Capt. nao., 18-2-61 Maj. 10-12-87. 


' Son of John Grant, Preadcy. Surg., Calcutta, aud his wife 
Elizabeth Nicholson Agnes Hayes. 

m., Simla, 17-9—55, Georgiana, dau. of C. Vaugban. 

183-56, nominated asst. rev. Burvr., joining Vanrepen's 
party at Jubbulpore, 8th July; promoted Rev. Survr., 
23-4—58 ; to offg. ch. No. 2, or w., Div., oP., 1860 to 5-12-63; 
reverting to mil. duty 28-12-63 under GOGG. of 5-12-63 
[ 268, 398, 400. : 

1866 with regt.; 


GUSTAVINSKI, Louis Thomas Kough. Ben. Inf. 
b., Waterford, Ireland, 26-5-34. 
d., Lakhimpur, Oudh, 6-3-67. 


Sub-asst. Punjab Rev. Svy., 1-1-50 ; resd. 1854; Ens. ux. 
95th Ft., 3-2-60 ; Lieut. 2nd. Punjab Inf. & sc. 18-2-61. 

Lang (20 n., 96, e£ passim ) : Sandes, 1(231); G R Rev. 
1866-7 (5). 

Parentage unknown, though father was obviously a Pole ; 
no infn. found from Irish records. 

The portrait here reproduced, with permission, from p. 83 
of Journal of the Society for Army Historical Research, was 
originally taken from water-colour by Swedish artist Egrou 
Selif Lundgren (1815-75), DNB., who accd. Sir Colin 
Campbell's column in Oudh 1857. His numerous sketches 
were sold by auction in London in 1875, and this portrait 
is pow in possession of Lord Wyfold at Sarsden Ho., Oxon. 
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C DDn. 433, 


HAIG 


11-1-50, appd. sub.asst. rev. svy, Jullundur doàb ; 
1851, with party to Rechna doäb, Thos. Blagrave 
reporting, 5-12-53, that ‘the is the best sub-assistant 
I have; has worked so diligently and willingly as to 
have qualified himself for the charge of a camp". 

read. 1854 for empt. on canals, being at Lahore in 1857 
ne Asst. Engr. on Bari doàb canalt. Held tempy. comn. 
with oo. of Mnzhbi Sikhs to siege of Delhi’, and so distin- 
guished hímself there and at capture of Lucknow that he was 
comnd. to Hx. 95th Ft. 

He tr. the following year, 1861, to 2nd Punjab 
Inf.; Jan. 1867, appd. asst. rév. survr. in Oudh, 


Anderson reporting two months later; 

“I started Lieut. Gustavinski on his purtal..on the 2nd 
Feb. ... After...initisting him in the method of purtalling... 
l left him proceeding to Luckbeempur where Camp 2 was 
located, examining his work there. ... 

“On the 24th Lieut. Gustavinski reported that he was 
unwell, and had gone into Luckbeempur for medical trest- 
ment. ... I bave since reccired the report of the death of 
this officer. ... [He] promised so well, being a zealous, 
anxious, and conscientious worker", 

The medical report showed that he had died "on the 6th 
day of March from diphtheria...after a severe attack of 
remitient fever”. 


HAIG, Charles Thomas. Bo. Engrs. 

. b. 12-10-345. d. 29-6-1907. 

2/Lt. 8-6-54 Lt.-Col. 23-1-77 .. 
M. Gen. 19-92-87 ; furl. 30-11-88 ; ret. 14-91. 

Son of Thos. Haig of Bonnington and his wife Charlotte, 
dau. of Robt. Haig of Roebuck; Ist cous. to Malcolm ( inf ). 

m., 22-11-04, Katherine, dau. of John N. Walker, of 
Bedford ; their dau. Gertrude Ellen m., Dehra Din, 25-4-87, 
Sidney Gerald Rurrard ( 1860-1943), &r., SG. 1910-19. 

Conolly (108/161); Burke’s LG. 1937 (100); Who Was 

"ho. 


arrd. India, July 1856; with Bo. s & m. Persia, 1856-7; 
Ràjputina fd. force, 1858-9. May 1858, appd. Asst. Ex. 
Engr., Nimach. Fras. J865. . 

22-0-59, appd. 2nd Asst. GTs.; 15-10-59, joined 
Bombay party undér Nasmyth at Rajkot; with 
Okhamandel fd. force to capture of Dwarka, Dec. 
1859 ; on trgn. Cutch and Kathiawar till May 1860; 
to Murree for recess, returning Kathiawar in Oct. 


[ 3, 380, 399, 518 ]. 
1-2-61, lst Asst. GT5. ; with Bo. party, Kathiawar, 


Gujarat, Deccan, Kanara, with periods of furl. till 


appd. psc. Trig., March 1884[ 54-6,61,102, 539 n.1 J. 

May 1863, received message from -aco. Indore; "Your 
brother, Licut. Haig of tbe 90th Foot® bas met with an 
adrenture...in progress to Poone. ... His cart was attacked 
by a band of robbers about midnight op the 18tb inst., some 
30 miles to the north of Indore, and though unarmed he 
jumped out and attacked them, disarming one of them of 
a sword, and being badly wounded while doing so. 

"He was then surrounded by them, and after & further 
struggle during wbich be was severely cut in the left arm, 
one of the bones being cut through, was obliged to run. ... 
They followed and discovered him, and he again went at 
them, but was severely wounded in the right arm, and was, 
of course quite disabled. Fortunately at this moment the 
road police came up and the robbers ran off. ... 

* Qn bearing of the occurrence..] sent the Residency 
Burgeon off at once to meet him, and he brought him in on 
the night of the 19th. He is now here and his wounds are 
getting on very well, ... but he will not of course be able to 
continue his journey for some time". 


! Lang ( 20 n.27 ) ; frequently referred to as Ski". 
March 1867 (176-7), from F. C. Anderson, 7-3-67. 
* James Felix Haig (1538-1905 ) ; Ens. xx. 90tb Ft. 1856. 
* GTS. 1$ & Syn., vn (iv—C). 


1? being attd. Asstt. Engr., Sandes, 1 (331 n.2, 332 ). 
“GR. Rev. 1866-7, Gastrell, 5-12-67. 
? Dn. 182 (170-3), 55-5-63, Indore. 


BIOGRAPHICAL 


' Paasing this note to the BG. with an appn. pe 
absence, Haig explained thst “my Moth dea Teave up: 
from Meerut for..paying me a visit. ... 1 bope...he ma be 
able to: &ccompany me on my return to Poona. he 
journey in the best open weather is by no means a ple: B 
one, the only mode of trave] being the mail cart from Indore 
to Munmer [ ManmadJ, a distance of 235 miles, or ii d 
marching to Jalgaon, a distance of 176 miles". - ao ai 

18-8-68, obsd. solar eclipse at Bijapur. - . . >, 
Resd. post of psc. Trig. at age of 55, 12-10-89, after 39 
years in Dept., 25 with Bo. Party. eas 


HAIG, Malcolm Robert. Bo. Inf. & SC. 0 0. 
b.17-3-30. d. 14-11-1916. ... — 
Ens. 13-06-40 .. Maj. 13—6-06 ret. as aoa 

M. Gen. 10-92-16, 
Bon of Robert Haig and his wife Magdelene, dau. of David. 
Murray of Musselburgh, nr. Edinburgh; Ist cous, to Chas ` 
[ sup }. "E NCC 
m., 27-8-6;, Magdelene, dau. of 7 . w. Straton, of Dundalk- 
she d., 11—4-1925, aged B4. : : Bu Seda io 
2-11-52, appd. asst. rev. survr., Deccan; 1870-1, sq. 
Sind, right bank Indus 2 [ 398, 401]. .. sU 8 ` 


HALPIN, John. Mad. Inf. . 
bapt., Wicklow, Ireland, 3-7-05. : 

d., Berhampur, Ganjam, 30-11-48. 
Ens. 8-1-28 .. Capt. 1-8-41. ` De A; 

Son of Capt. Wm. Halpin, of King’s German Legion 
[1:99]. and his wife Elizabeth. — ' ; 

BA., Trin. Coll. Dublin, 1826. 5 eee 

MMO. 18-10-42, appd. asc. in ch. Ganjam topo, 
Bvy., With no previous svy. experience ; sssumed ch. 
15—8-43 ; suffered much from fever [ 4, 167, 385]. =- 

1847, to xw. Him. ser. for special training [35]; ` 

Handed over to Howard at Berhampore, 1-10 47, and 
wrote to Du Vernet from Calcutta on 16th; "I purpose pro- 
ceeding up the river to Allahabad by the first steamer, thence ` 
to Meerut where I hope to be able to procure a tent, horse, 
and entertain such followers as may be necessary. Ags you 
may not be at Mussoorie when I arrive, will you be so good 
as to write to me at eitber Allababad or Meerut, directing me 
where to join you and by what rovte*, 

Accd. Du Vernet on trgn. till close of 1847-8: 
season?. Returning to Ganjam was too ill to take the 
fd. in Oct., and d. the following month (.167, 363, 
400, 421, 462 ]. 


HAMILTON, George. Ben. Inf. & SC. 
b., Dinapore, 1824. d., Agra, 29-10-73. 
Ens. 9-12-43... to sc., Feb. 186) ... Lt.-Col 
9~12-69. 
Son of Capt. J.J. Hamilton (1792-1831), Ben. Inf. 
Bodson, n (373-4), and his wife Mary Faithfull. 
m., Abu, 22-6-59, Alice, b. Nasirabad, 14—5-88, dau. of 
Capt. D. T. Pollock ( 1808-43 ), Ben. Inf., Hodson, m (547-8), 
Punjab Inscr. ( 147 ). 
` arrd. India, May 1844; 1846-9, Ist and 2nd. Sikh wars; 
siege of Multan. ; 
15-12-51, appd. asst. rev. survr., Rhlkd. under 
Vanrenen joining 27-1-52; 15-10-55, ch. dott. 
Gorakhpur ; 1-1-56, to ch. Bharatpur [ 261, 263, 266, 
364, 400, 483 }; won SG.'s praise [ 266 J. l 
. 18-2-58, offg. asst. AGG., Rājputāna ; July 1859, 
resd. from svy. on permt. appt. ns Asst. to AGG, . 
Furl. Dec. 1864; Cant. Mgte. Bareilly, April 1867 ; Bkmr. 
Chakrata, 1-6-69, till death. i ` 


è 


2094 


uo Ge 


2 SG. Records ; 
Snot 1835 as in Burke's LG. 
* DDn. 524 (146, 151). 
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Plate 


INKY LANDOR ‘VHUILLIER 
( 1813-1906 ) 
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HI 


1832-87 
Bengal Artillery 
Topographical Surveys 1854-83 


F.R.S. 


Bengal Artillery 
Revenue Surveys 1837-61 


` 


Surveyor General 1861-77 


Surveyor General 1884-87 














Bengal Engineers 
Offg. S.T.S. 1863-5 


Topographical Surveys 185C co 
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DANIEL GEORGE ROBINSON 
: (1826-77 ) 


Chief Draughtsman 1858-7 
A.S.G. Mapping 1871-83 


JOHN OWEN NIX JAMES 
( born 1829) 
Trig. & Topo. Surveys 1815-58 
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JOHN HERSCHEL 
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(1829-1910 ) 
G.T.8, 1844-84 
Supt. Trigonoinctrical Survey 1RRA 
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HENNE ESSEY, John Babonau Nichterleint, 
Civ. Asst. Survr. GTS., uncov. 
b., Fatehgarh, 1-8-29 ; bapt. 21-3-30. 
d., Dulvich, London, 23-5-1910. 


| Sub-Asst. Survr., 14-444 ... 2nd Asst. ors. 25-454; 
Ist Asst., 4-9-58; ofig. sts. 1-11-76 to 13-1-77 ; offg. psa. 
Trig. 12-2-83, till cnfmd. Jan. 1884 ( 503] ; ret. 1-10—84. 

Son of Michsel Henry Hennessey and Mary Lawrence his 
wife, an Indian’. Michael was Acct. in Army Clothing Dept. 
st Fatehgarh owning No. 2 bungalow and occupying it till his 
death, 15-9-44 ; spelt name Hennessy. 

The son was ‘named after two loca! resdts. ; 

Henry Babonau (1765-1834 ), Asst. Commy. of Ordnance 
from 1810; Dep. Commy. 1823, "local" corn. 2nd. Rampura 
Cav. [ 0, 489 n. 1); d., Calcutta ; m1. Bbowānipore cem?. 

John Nichterlein, German merch. importing borax from 
Nepil; left Fatebgarh before 1857 for indigo factory at 
Mindrah, Aligarh Dist.; d. 10-1-65. Possibly kin to F. 
Nichterlein, indigo planter, whose son, b. 1866, was at Stokes’ 
sch., Mussoorie, }S 4-8] to Nov. 1884. 

DNB, 2nd Suppt. (246-7); Fatchgarh Camp (162-3; 
193-4); Notes & Queries, cuxrv (298) ; crxvi (80); ST. 
Clissd. Last, 1881; SI. Services, 1884; RAS. (mn), LXXI, 
1910 (258-61); RS. Progs. 1910; Times, 25 & 26-5-1910; 
-Who Was Who ; Al. Cantab. ; portrait pl. 25. 

Fell. Com., Jesus Coll, 31-10-63; Hon. Mention ", Int. 
pe: Conf. Paris, 1875; Hon. s4., Camb., 1876; Fes. 1875; 
, 1863; FRGS., 1860 ; c1E.,t18 85; Athenaeum Club. 

1D., ; Calcutta, 31- 3-68, Eliza (Elizabeth Golden ), dau. of 
Ricbd. Malcolm Ashman; their son, John Arthur Campbell, 
of 45th Rattrav's Sikhs, was kd in action at Jandola. 
Waziristan, 23-10-1900 ; a dav. Mary Mabel, m., Debra Dan, 
J4-1-91, Lt Col. John Anderson, CIE., s., and was well 
known on Mussoorie lawn-tennis courts. 

Aug. 1841 to Feb. 1844, emp. at Clothing Agency, 

Fatehgarh. 14-4-44, appd. sub-asst. GTS., on 
Armstrong’s recdn.‘, SG. writing to Shortrede that 
be bad heard “from Mr. Armstrong...that his relative, 
Mr. Hennessey, is at present at Futtygurh, and may 
require a little time to prepare for his examination. 
As he is just at the age of 15 years, most suitable for 
acquiring knowledge, ...and being of a reputable 
family, he may be considered a very desirable can- 
didate. ... I should...allow him ample time for quali- 
fying himself for his examination?” [ 416-7, 419 J. 
' Shortrede reported on 14th April that Hennessey “joined 
‘my camp...on the 13th ultimo, and next day commenced his 
examination, but two or three days thereafter having fallen 
wick was obliged to go into Allahabad*. He rejoined my 
camp here on the Ist instant, and renewed bis examination. ... 
Tenclose...the solutions given by him [ 11 n.3 J. ... 

"His knowledge of algebra appears to be good as far as 
simple equations. .. He can use Tables of Logarithms. 
though his acquaintance with them is only very recent. ... 
He does not, however, require much help, nor to be often 
told the same thing. Of the principles of trigonometry he 
as yet knows little or nothing. ... He seems to be a quiet, 
well.disposed, Jad, and I shall feel very ad to bave him 
instead of the Babu [ Ram Dial De, rv, 385; v, 418 y. 

Doubtless Hennessev's talent for maths. was stim- 
ulated by service under 80 eminent a mathemati- 
cian ag Shortrede, but after his first season, 1844-5, 
he was tr. to Chendwar ser. under Logan, Waugh's 
most trusted triangulator, who in due course recdd. 
him for promotion to 2nd class; 


1 Bullock's spelling in Notes d: Queries preferred to Nickterlien (of pl. 2 
? Hodson, ry ( 559). 
7DDn. 521 (59), 14-444. 


Miss Mary Lawrence, elsewhere "Mary bibi”. 
25-1-44. — * where he had relatives. 
(32-3), 2-10-49. 


1° DDn. 493 (282), 21-3-50. 
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™DDn. 612 (8-7); 


HENNESSEY 


. "]s thoroughly acquainted with observatory forms, and 
is an excellent assistant in the observatory ( 116-7 J. 

“Is remarkably active in the field. 

"Is a good and correct computer. 

“Is not a very good draftsman, but...promises well. i 

“Always lives within his income, and keeps a respectable 
establishment of servants and camp equipage"'*, 

Emp. four yeare under Logan, three of them on 
NE. Longl. series in the tarai, where he suffered 
constantly from fever; came under SG.'s personal 
notice at Sonakhoda base-line [17 n.i, 20 n.4 J. 
Assisted in Logan’s obsns. of snow pesks, and 
actually saw the peak later called Pk. xv, or Mount 
Everest { 84, 90, 95 ]. 

In 1849, after Radhanath Sickdbar's tr. to Caleutta, 
Hennessey was tr. to SG.'s hdqrs. at Dehra, but granted sick 
leave from 20-10-49, that was extended to April 1850. 
Logan reported bim to be “a very superior young man, 
and will, on the perfect restoration of his health, prove...one 
of the ablest sub-assistants in the Department. . His 
present indisposition will for a time unfit him for very arduous 
employment”, He was himself most depressed about his 
continued ill-health, and asked for tr. to ch. of a rev. svy., 
that might give him an easier life, wbich Waugh refused ; 

“When I recollect the extreme state of debility you were... 
reduced to 5 months ago, and...that you are now absent on 
prolonged sick certificate, ... 1 cannot imagine that you are 
physically fit for such an appointment. ... Such an under- 
taking would only injure your prospects, and perbaps 
irretnevably destroy your health. 

"No man can possess an intuitive knowledge of such 
duties. The mere mechanical operations of measuring 
boundaries and calcujating areas anyone could Jearn in a 
few davs, but this comprises but a small portion of the duties. 
Forms bave to be learned, and the management and arrange- 
rent of the business—the method of controlling and checking 
the native surveyors and ameens-—the mode of settling the 
boundaries —the technical terms —besides many otber matters 
of economy and system, which can easily be learned, but 


can only be acquired by experience [ 293-393. 391 }. - 


"No man who has never surveyed even a square mile in 
detail, por drawn any highly finished map, would have a 
chance of success"")®, 


Sept. 1850, re-tr. to Logan's party when it moved 
up to the Punjab, and emp. on minor trgn. along 
the Ravi and across to the Beis [37]. His fever 
returned, and he begged to resign; he could not 
stand the Punjab climate. The SG. offered to tr. 
him to a party still working in Bengal, but the 
fever passed and the appn. was withdrawn! [ 410 J- 

He was now brought in to Dehra to assist Renny- 
Tailyour with comps. and other hdqrs. work and, 
once again, 8-9-53, asked leave to resign. Govt. 
sanction was issued on 3rd. Oct., but ten days later 
he withdrew the appn. and from this time became 
reconciled to Deptl. service. Indeed his services 
had now become indispensible, and Waugh recdd. 
his advancement to gazetted rank as 2nd. Asst. ors. 
This was authorized under auc. of 31-5-54, and his 
pay further increased to Rs. 400 p.m. under BMO., 
29.11-55[ 78, 388, 403, 416-7 ). 

Served on meast. Chach base-line [ 43 n.2 ] and 
then emp. from 1854 at Dehra on comps. of Hun- 
laong and xr. Longl. ser. and of the snow peaks. 


5& DNB). ? Michael m., pr. Calcutta, 27-11-21, 
Save: 10-444; DDn. 451 (99). * DDn. 491 (6), 
* DDn. 496 ( ae Lozan to SG., 9-447. *DDn. 503 


499 (403), 3 to 25-2-51. 


i314NNIESSEY 


When Brinn Hodgson challenged the idontity of Pk. 
xv, and the name Mount Everest, Hennessey was 
appd. member of the Deptl. Committee to investigate 
the problem [95]. He was emphatic that “Mr. 
Hodgson bas sdvanced no evidence whatever to 
prove" his claim. “He pointed out that Peak xv could 
not possibly be seen '' from the confines of Nepal 
proper" because of the intervention of Peak xvin, 
and yet Hodgson had asserted that his Devadhunga 
is seen from the confines of the valley, and that £f is 
a great mass. That gentleman has therefore demon- 
strated...that Mont Everest! and Deva Dhunga are not 
identical. I have seen Mont Everest, certainly from 
near Titalia in Purnea, very probably from other 
districte along the terai. It never struck me as a 


great mass"? [95]. 
Jt was indeed to Hennessey that Waugh acnow- 


ledge his debt for the snow peak comps. [ 91-3]. 

ln 1858, he was promoted lst Asst. on full salary Ra. 618 
and sborily before leaving India Waugh strongly urged a 
further increase; for he was “a gentleman of great 
mathematical abilities, whose..energy and indefatigable 
industry are only equalled by bis theoretical knowledge and 
practical skill. ... His remaining io the Department on his 
present salary is...a sacrifice?" [ 128, 136, 342-4, 388 J. 

The inadequacy of his salary, in comparison with that of the 
mil officers who drew mil. allces. that were periodically in- 
creasing with promotion in rank, was empbasized by Walker; 
“Waugh bad said that Hennessey suffers only because he is 
an uncovenanted officer, an obsolete anomaly, which is in some 
measure a stigma and reproach to us. He urges tbat a 
scientific department should recognise no distinction but merit, 
and should offer to all a fair field without regard to class 
distinction [ 380, 390, 407]. “ln these opinions I most 
cordially concur, and I trust that at no distant date invidious 
differences may be abolished in the Survey Department, as 
they have been in that of the Public Works”. 

From 9-12-63, after ref. to SSL, his pay was increaned to 
Rs. 868 pm. [ 340, 407 J. 

24~3-63, sailed from Calcutta on sick leave; 

“When I gained sufficient strength [ he writes ]...I 
accompanied Sir Andrew Waugh on a visit to the 
office of the Ordnance Survey at Southampton. 
.. Being in mind of the wishes of Major Walker, ... 
I obtained permission..to study the process of 
photo-zincography, and to visit the field parties of 
the Ordnance Survey. Leaving London on 8th July 
I took up my abode at S'Hampton and went through 
the entire process". . 

He visited field work at Rochester, Edinburgh, and '' one of 
the best hil] sketchers in the department, working somewhere 
in the vicinity of Stronowaihar. J...found Mr. Larkins on the 
road between that place and Inverslade* inking in bis previ- 
ous day's work, reated by a small window ina hut owned by 
ove Duncan Carrochs. The day following I accompanied 
Larkins over the muors, and saw him sketch in the bills 
between Lochs Chon and Ard*'". 

He then went to Glasgow, but was unable fo visit Dublin. 
“Nothing can be further from our intention to draw any 
comparison between the Ordnance and Indian surveys in 
respect to absolute excellency. Each ìs the result of long 
experience combined with considerable skill *'. i 


: 2 Waugh's early form for the name. 
6-10-60 ( para 74). 
salaries, * Insersnaid ? x. end of Loch Lomond. 
with DDn. 91(6); from SSI. toou. in c., London 24-11-63. 
(42), from JBNH. 13-2-66 ; RS. Progs., 20-6-67. 
(164, I&S A) to JTW. 


* DDn. 654 (5), Comm. Progs., para 74. 
*DDa. 72(71), sts. to SG., 13-6-61 ; also DDn. 101 (164), srs. to Home Dept. recdp. adjustment of 


*s. of Loch Katrine. 
* DDn. 91 (145); from Wm. Walton, 14-12-64. 


10GR Trig. 1871-2 (appx. 628,66) & 1873-4 (67-8). 
** bought by Maharajah of Kapurthala, 1895; Stokes Sch. Regr. ( 109). 


BIOGRAPHICAL 


Reported fully on photo.zincography, which he described 
as “ originated by Bir Henry Jamee. He also commented o 
— printing paper—instruments—atore depota—eale of ma S 
library — spirit levelling — revenue surveys — topographical - 
survey ?" f 507 J. Que s 

Entered Jesus College Cambridge as Fellow Com: 
moner [ 31-10-63], and took course of maths. under 
William Walton, Rev. Percival Frost, Rev. J. Challis 
and J. C. Adams. "He has acquired the habit of 
independent thinking''s. 

After 6 mo. extension of leave returned to Dehra, to. 
resume ch. of hdar. offices 4-5-65, these comprising 
“calculating branch, with small auxiliary branches 
for drawing, printing, and photo-zincography, instru. 
ment depot, etc.". Erected new photo.zinco ep- 
paratus, and trained several officers in its use [ 9, 123, 


141, 331, 513. 520 J. QUUM 
1866-7, corr. with Sabine, Pes. re scientific work to be 
carried out at Dehra. “J am resident at Mussoorie from 
May to October. During the remaining portion of the vear 
I reside at Dehra. In fact the standing office is...at Dehra, 
and even while resident at Mussoorie, I visit Dehra once a 
week [497]. .. Monday to Friday my duties claim my 
attention from 9 a.m. to 4 p.m. ... Saturdays and Sundays 
my time is entirely my own throughout the year, and though 
hitherto I have found it necessary to devote all my days to 
my professional duties, this will no longer be necessary now 
that I have...the working of my division under systematic 
control [ 348 n.3, 157 0.4, 159 0.7, 293 n.3 J. ... à 

“Ip point of mathematical reading...I devoted my Jeave of 
two years to reading at Cambridge, and I hold certificates 
from Professors of that University in the absence of tho 
..degree, for which I could not ‘reside’ sufficiently Jong’, 

Took large share with Herschel [ 504 J, in compa 
for final reduction and adjustment of prepl. trgn. 
of crs., under direction of James Walker, under 
whom he worked from 1861 [ 126, 491 n.2 ). 

In 1868-9, held ch. meast. Bangalore base-line; 
Dec. 1871, with Tennant on obsn. solar eclipse in 
Vilgiri Hills ; 1874, obed. transit of Venus [ 380, 
535]. 1875-6, furl. on mc., Montgomerie writing 


from England 1—4-75; 

“J have seen Hennessey two or three times. .He js still 
looking a good deal pulled down, and J suppose he is wise to 
take furlough. ... Three months Jesve is a risky thing for the 
double journey, especially witb wife and child. He tells me 
..-be is fecling better, and I bope he will soon pick up. He 
bas, I think, made a hit as totbe atmosphere round Venus’: 
Clements Markbam also writes ; “J saw Hennessey who bas an 
excellent prospect of getting into the Royal Society this year 

Amongst his Cambridge friends of 1863-5 who now greeted 
him was Isaac Todhunter (1820-84), whose mathl. primers 
were familiar to many of us in early days [ 516 J. 

Held actg. ch. of trig. br. during Walker's occas- 


ional absence, being enfind. as pso. Trig. for his last 


9 mo. 

After rett. in 1884, Hennessey lived for a time in 
Mussoorie where since ]855 be bad owned a house, Bt 
Helens'!, and where be had been a member of the Municipality 
and Capt. of Volunteers, He then migrated to England and 
settled in Aern Park, w. Dulwich. Miss Cole, dau. of Wmo 
Hammond Cole, who had succ. him in ch. of the Comp. Office 


*DDn. 654 (5), SG. to Mil. Dept 


? Report dated 23-10-63 from JBNH., Oriental Club 
* Eur. Lettere I 
9? Eur. Lettere I 


NOTES 


relates his viniting them st Croydon sbout 1897. He had 

jost visited his son at Sandburst, and besides tipping him 
alf-s-crown had given snotber half-crown to a son of the 
ng of Bim, a follow cadet ha had been introduced to. . 


Hennessey’s amazing rise from a fifteen-year old 
gub-ssst. of very ordinary origin to be head of the 
trigonometrical branch, and his rrs., was due to his 
remarkable fleir for mathematics, his scrupulous 
regard to minute precision, and to his natural genius 
for the practical application of theory to the pro- 
blems of geodetic survey and astronomy... His career 
was for very many years a gleaming beacon to survey 
officers of the uncovenanted service. 


HERSCHEL, John. Ben. Engrs. 
b., Capetown, 20-10-37. | d. 31-5-1921. 


OILt. 12-12-56... Lt.-Col. 10-3-83 ; ret. as Col. 
10-3-88. 

Son of famous astr. John Fredk. Wm. Herschel (1792- 
1871), Ist Bart., himself son of equally famous Wm. Herschel 
(1736-1822), from Hanover; both DNB. and rss. and 
with memorials Westminster Abbey’; His mother was 
Margaret Brodie, dau. of Rev. Alex. Stewart, DD. 

ed. Clapham Gr. Sch., and Addiscombe 1855-6, winning 
Pollock Medal. : 

m., 1867, Mary Cornwallis, dau. of Rev. F. Lipscomb, 
rector of Welbury, Yorks., and wid. of David Power, Qc.; 
she d., Mussoorie, 10-10-76, aged 47. 

RAS. (mn), LXXXI, 1922 (250), with portrait in groups 
1 and n ; also from photo. [ pl. 25}. SI. Last, Services, 1884 ; 
SI. Notes, 1-5-86 ; GR. 1885-6 ; Conolly ( 93/323 ). 

FES., 1871; ¥FERAS.; 1872, Council, 1854; Member of 
Senate, Cal. Univ. 

arrd. India 2-1-59; 2nd. Asst. ars., 3-11-59; Ist 
Asst., 1-2-61 [ 380-1, 399 ]. 

He spent his first two seasons on the Gt. Indus 
ser. and in 1861-2 held ch. Sutlej ser. [ 49, 53] ; in- 


troduced new pattern referring lamp, GR Trig. 


1861-2 (4.n). 1863, on Hennessey’s departure on 
furl., to ch. Comp. and other hdqr. offices at Dehra ; 
started reduction of crs. trgn., Robinson reporting ; 
"Lieut. John Herschel, whose scientific acquirements and 
business habits prove him a worthy inheritor of the honored 
name he bears, has continued his investigations and matured 
the mechanical application of formulz...for the reduction of 
_all geodetical figures on the principle of minimum squares. ... 
“The rigorous simultaneous reduction of any kind of figure 

is effected by purely mechanical processes in a far shorter 

period, and with less labour, than was formerly the case", 

Herschel introduced various methods of calculation 


specially auited to the compg. staff [ 129, 502 J. 

. His father wrote on Walker's departure from England ; 
8-12-64 ; "Lady Herschel deputes me to reply to your note 
announcing sour proposed return to India, and your obliging 
offer to convey a parcel to our son, which his sister Maria 
will take advantage of, and will take care that ber drawings... 
thall reach you before the 15th. ... They are not large and 
will al) Iny flat at the bottom of any portmanteau. 

"I am much gratified John's having completed to your 
satisfaction a heavy burden of calculations. I never get a 
letter from him without expressions of his liking for—indeed 
fondness of-—the work he is engaged in”. 

{and again two days later) "I get by an odd coincidence 
from Airy this morning a paper on the reduction applicable 
to the Indian Survey. Of course you bave it. I shall send 
my copy to John. ... My daughter Maria bids me say...that 
on Monday next, 12th, you shall have her present for John, 


1 Times, 12-8-1955. 
‘ib. (99). *DDn. 395, SG. to srs., 21-9—-69. 


' 3S GR Trig., 1862-3 (13) ; JTW., 1-9-63; 7863-4 ( 11). paR., 1-11—61. 


HILL 


a flat packet of drawings on cardboard. Sbe hopes...it will 
not be inconvenient of carriage’, | oe 

: Apri) 1866 to Dec. 1867, sick leave to England ; 
Nov. 1868, obsns. of nebula of Eta Argus at 
Bangalore; emp. till 1879 with parties in fd., or 
with comp. party at Dehra, with 2 y. furl. from 
Aug. 1873. Work covered prcpl. trgn.—meast. of 
base-line at Bangalore and Cape Comorin—obsns. of 
astr. lats. with Strange’s zenith sector—obsns. for 
telegraphic longs.—eclipses of Sun, 18-8-68 and 
12-12-71—redcn. of Basevi's pendulum obsns. [ 533 J. 

From Nov. 1879 on special duty in England; pendulum 
obsns. at Kew, Greenwich, and Washington, till ret. 10-3-86. 

Auth. of many scientific papers; Roorkee Papers, 1, 18634 
(308-18 ), Local Attraction; Phil. Trans. 205 (399), Gravity, 
etc. ; Biog. note on his g. father, Sir Wm. : 

Whilst on furl. 1873-5, writes to Walker from Collingwood, 
20-11-74, telling of visit proposed to Biarritz, "where we 
are going to take refuge. .. The necessity of avoiding the 
English winter has become a still more obvious duty. ... My 
wife has been suffering almost uninterruptedly for the last 
Six months from asthma, ...and unless a southern climate 
proves alleviating, there is very little prospect of any com- 
fort for her in this life. ... Our stay abroad will practically 
swallow up nearly all that is left of my furlough, as we shall 
probably not return till May or June. ... 

“I am frequently asked...what part of India I have been 
in. It is not very difficult to answer ‘Well, in most parts’, 
but when the question is to what part am I going to return, 
I can only reply ‘J have no idea’. .. I hope you will be 
able in the course of the next few months to let me have 
some means of estimating this. ... 

"After leaving London in July I went with my wife in 
search of health and change to Scotland and Ireland, and 
round by Devonshire and south coast to Hastings, stopping 
one day at Brighton’. . 

Mrs. Herschel d. at Mussoorie shortly after their return to 
duty. ` : 


HESSEY, Wiliam Henry. Mad. Inf. & SC. 
b. 11-7-28. d., 14-2-99. 
Ens. 20-845 so. 18-2—61 Bt. Col. 20-8-76 ; 


ret. as Hon. M. Gen. 16-12-77. 
Son of J. A. Hessey, bookseller, Fleet St., and his wife 


Catherine. 

Mad. Services ; Markham [ 190, 193]. 

Arrd. India 30-9-45. 

3-11-54, appd. asat. rev. Burvr. under Priestley, 
8. Arcot; 19-358, appd. Dep. Supt.; held various 
charges Trichi., Wynad, Salem, Coimbatore; sick. 
leave to Eur. 1862-3 & 1873; (280]. No. I Party, 
Coimbatore & Salem; 1869, conducting "a very 
elaborate survey of a revenue and topographicn! 
character of Ootacamund and Coonoor, on a large 
scale, ... but not connected with any triangulation. 
Branfill to provide pointe "5 [ 401 ]. 

actg. Supt. during Priestley’s occasional absence between 
1863 and '76 ; enfmd. Supt. 6-7-76 ; furl. from 16-1-77. 


HILL, Charles Thorold (111,458 ; 17,447 ]. Mad. Inf. 
b. 19-2—09. d., London, 18-11-57. 

Ens. 8-1-26 ... Maj. 3-8-55; ret. as Lt. Col. 23-7-56. 

Son of Capt. Henry Hill, 8x., and Caroline, dau. of Joseph 


Bettesworth, of 1w., his 2nd. wife. 
m., in England, 29-38-44, Emma Harriet, dau: of Geo. 


Edw. Russell, ucs., Comnr., Ganjam [1Iv, 253]; she d., 
Sbanghai, 7-10-50. 


* Eur. Letters, 1 (32-3 ). 


idlbLb 


Oriental Club, — . e 

1829-34, asst. in Madras topo. evys., Ganjam & 
Nellore ; 1834-41, in ch. evys. Trichinopoly, Goomsur, 
Ganjam [xv. 253-5, 447]; furl.-on mc., Oct. 1841 
to Feb. 1845 [ 4, 167 }. : d 

20-06-44, applies to Directors for permission to 
return to India, and to be emp. conng. his Ganjam 
irgo. to Grs.; supported by Directors, and appd. 
io GT8., GO GG. in 0. 31-1-45, joining SG. at Allah- 
abad, March 1845! [379]. 

: po. 2-845, appd. to ch. of Karara party from 
1-9-45, to “conduct a survey slong the Coast from 
Calcutta towards Ganjam...iaking the field on or 
about. lst October...according to the state of th 


weather [ 12, 184, 346, 361". > 

From March to Oct. engaged at Allahabad ''arrang- 
ing his Gumsur surveys and in aquiring knowledge 
of the Great Trigonometrical Survey". From Nov. 
1845 to Feb. 1847 carried Maluncha ser. south from 
Asansol towards Midnapore. 1848, ran levels from 
Kidderpore to base-line towers [21, 71]. Then 
started Coast Ser. from the Barrackpore base-line 
across Calcutta to the south, through very difficult 
congested country. [22-6, 29, 98, 108-9, 149, 152, 169, 
385, 413, 415]. He writes to SG. 5-1—49; 

“When I last wrote to you I mentioned l] was going out 
for some shooting previous to taking the field. ....A ride of 
16 miles one afternoon, and two successive days in the howdah 
from daylight ti) dark, knocked me up, and kept me on my 
bed for a week, ... noram IJ yet fairly well again. ... The fact 
was I overworked myself before I fairly recovered from my 
last attack [ 457 } 

"Mrs. Hill and the babas are safely lodged at Serampore 
with her brother. We have no roads here. Those marked 
as dak roads in the map are merely narrow footpaths along 
the top of the embankments, ... but in spite of sll diff. 
culties, ... I am quite satisfied that we did right in choosing 
this line..for tbe principal triangulation. The direct line 
from the base to the hills near Balasore would have given me 
trouble, ...and the expense would have been far greater 
from ihe immense quantity of fruit trees surrounding the 
very thickly clustered villages [ 468, 477-8 ). 

“The country is beginning to dry a little, and I leave this 
in a day or two to follow the line of coast all the way to 
Balasore if possible. .. I sball during this trip be able to 
select a spot for observing the rise of the tide. ... What I 
wish to do is to take the stars in April, observe the tide, 
And make the experimental observations all at the same 
station...near the Coircolix ligbthouse [ 15, 21, 26, 71]. ... 

“J must, if possible, avoid a high tower at the place where 
..there will be a furious sw. wind blowing on tbe coast. ... 
The large theodolite will be required to be in position for two 
to three weeks at least. ... 

“There are some tigers reported close to my camp, but 1 
bave not had time to look after them vet. Bufialoes and 
deer abound further down the coast, I beleve. I have s 
heavy battery ready for them [ 457, eup. }. 

“This Jetter bas been spun out over a great deal of paper ; 
Y hope you won't vote me a great bore. ... B 

-'*ps, When will vou and J smoke cigars till 2 o'clock in the 
morning again? When we reach the Madras race.courso 
{ base-line ) shall we do it 1?” 


He writes from Midnapore seven months later ; “Society 


here has all altered since we were lest here. New Judge, 
Collector, and Magistrate, and the Madras regiment had 
arrived only a few days before we left this last season. So 
J find myself the oldest inhabitant. 


B 


BIOGRAPHICAL 


“Can you give me oy hinta about an ice-house ? J b l 
one bere laat year which met the approval of the Calend y 
savanta, as well as the more practical Yankee, Mr: S 
ice remained til about the middle of May, when it soda, - 
melted eway and disuppeared in a few days. Could J 
pive me a rough skeich of an ice-pit such as is used: in te A 
North-West ? [ 366]. “Ever yours, my dear Waugh, y 

sincerely”, C. Thorold Hilt. P UU Nein G 

April 1850, took two years leave on mce., with his 
family, for sea voyage planned for New South Wale 
but lost his wife who died at Shanghai in Oct... 
resumed ch. of Coast eer. at Midnapore, 11-5-5], but i 
still in wretched health, writing to 5G., 6-6-51; . 

“J am getting better again, but am mucb reduced, 
very woak. Unless some decided improvement takes place 
I shall apply for leave from Ist August, ... and if possible go 
by the September steamer to Madras, and so on to the hills 
Of course, I am very loth to do this. but it is no use trifinz- 
If J was fated not to recover, I shall have no recourse but 
to go to Europe. I bad no fair play on my last trip, bm 
notwitbstanding benefitted to a certain extent. ... 

“In my present state of health. though able to attend ta 
office duties, I am not fit to take the feld. ... I only wish I 
had wisely gone away s year or two sooner. ... The spirit is 
willing, but the flesh is weak, and it is lamentable that one 
so strong ss I have been in my day should be thus brought 
low. Ob that I were only quite myself again "[ 382]. - 

“ps. If your snowy rances [were] more accessible, ] 
should like to see them, and in that climate I should soon 
recover, but I fear the long journey by land at this season 

Granted 12 mo. leave on me. from July 1851, 
spending this at Ootacamund in the Nilgiri Hills, and 
under Go. of 20-10-52, granted extension for another 
year, at the expiry of which he reported at. Calcutta 
5-7-53. As his general state of health was far too 
poor to allow any prospect of active duty in the 
field, he was allowed to resign, and sailed from 
Calcutta about 19th Dec. 1853 [ 399, 462 ]*. 


HUTCHINSON, William Caldwell. Ben. Art. EE: 
b., Burdwan, 12-5-24. 
d., Simla, 3-9-48 ; m., cart rd. cem. 
2ILt. 11-6) ; Lieut. 29-12-43. 
Son of John Ross Hutchinson, Bcs. and Caroline Jemima, 
dau. of Col. Wm. Caldwell, nx. 77th Ft. 
ed. Rugby 1837-40; Addiscombe. 1840-1. . 
1542-3, mil. service Bundelkband; 1845-6. Ist Sikh War. 
Fp. 30-7-46, appd. Asst. Survr. trans-Sutlej svy. under 
Becher ; succ. to ch. Oct., 1817 til] death following year [ 270, 
396, 400, 492 ]. 0: 


JAMES, Henry Currey’. Ben. Inf. 
bapt. 25-5-17. d., Rome, 13-4-66. 
Ens. 12-6-35 .. Lt.-Col. 18-2-63. f 
Son of Tbos. James, surg., of Croydon, and Rebecca his 
wie. 

ed. Addiscombe ; "grounded in rudiments of survey". 

2—4—49, applies for appt. to rev. svy., Bihàár. 

BRC. 17-3-48, appd. asst. rev. survr,; atid. to 
No. 2 Div., 24-Parganas ; 1-10-48, tr. to No. 4 Div., 
Bhagalpur, but under co. cc. joined regt. at Feroze- 
pore, remaining there with Army of the Punjab, till 
20-3—49 ; rejoined No. 4 Div. rev. svy., at Bhagalpur 


'-28-11-49 [ 400 J*. 


6-2-50, applies for leave preparatory to furl, Sherwil 
writing, 5-3-50; “James, who bas been il with dysentery, 
starts tomorrow by dak to Calcutta. He is in very bad 
health and requires an English climate to restore him. 


1 DDn. 506 (68), 31-145. * Richd. Henry Russell (1821-63); pcs. * DDn. 507 ( 50), camp Nataol, 5-1-49. 4ib.( 55), 


24-58-49. Sib. (152), 6-6-5). 


* DD». 551 (146), Bsc., 29-11-53. 


7Curry in early lista. "pie. 37/63 (104, 122, 258). 


NOTES 


“Should an nasistant be appointed to my survey, 1 hope it 
wil be a younger man than James, ono that I could teach 
and make work. James is too near mo in age and, being 
equal in rank, I found it difficult to ordor him to work. He is 
willing enough, and a very nice, gentlemnnly fellow!", .. : 

Sailed from Hooghly B., ]0-4-50 and did not rejoin Svy.- 
On return from furl. writes from Calcutta, 6-12-53, that he 
bad spent some time on ‘‘the study of chemistry at the Govern- 
ment School of Mines in London". He pointed out the 
commercial importance of borax from Ladàákh!.: 


JOHNSON, Charles Cooper. Ben. Inf. 
b. 20-12-27. d. 6-12-1905. ` 
Ens. 7-6-44  .. M. Gen. 14-1-86. queis ak 
Son of Sir Henry Allen Johnson, 2nd Bart., of New York 
and g. son of Gen. Sir Wm. Johnson (1715-74 ), from Ireland, - 
'DNB.; c. Bart. 1755 for mil. victory at Crown Pt. 1755; 
recd. grants of land w. of Mohawk R., New York Prov., then 
a British possession. Sir Henry m. Charlotte Elizabeth, dau. 
of Fredk. Philipse, of Philipseburg, Nx. i 
. ed. Addiscombe. 
m., Harberton, Devon, 4-1-60, Jemima Anne Frances, 
dau. of Rev. Geo. Martin of Exeter. 
KOB., 18S] ; cc2,. 1900; sr. Worcester; Who Was Who. 
lst Sikh War, battle of Sobraon, 10-246. 
- BMC., 28-2-56, eppd. asst. Kashmir topo. avy. ; 
31-3-56, as DaQnG., reports start from Ambala 30th 
March en route to Kashmir via Bhimbar, reaching 
Srinagar by end April; after instn. by Montgomerie 
survd. by planetable some 600 sq. m. nr. Islamabad, 
but interrupted by serious illness. Oct., reverted to 
mil. duty [ 225, 388, 400, 511 ]. : l 
1857-8, mutiny campaign, Lucknow; 1868, Black Mtn. 
expn. Haz&ra; 1878-80, QxG., Afghàn campaign. 


JOHNSON, Edward Thomas Smith. 
‘ Asst. Rev. Survr., Bengal, uncov. 
b., Sewanker, nr. Delhi 28-4-28. 
'  d., Hazaribagh, 7-1-92. 
Junr. sub.asst. 13-10-47 ~.. Ist. gr. sub.asst. E 

£ 1-10-53 3rd. gr. Dep. Supt. 5-7-70 ; ret. 29—4—83. 
- Son of Condr. Thos. Jobnson of Ordn. Dept., b. 11-8-1796 ; 
d., DDn., 7-10-78; ma. DDn. cem., bur. alongside Hannah 
his wife who d. 9-7—52, aged 54 y. 7 mo.; Edw. was bro. to 
Wm. Henrs ( inf J. ‘ mE ; 

ed. Mackinnon's Sch., Mussoorie. 

m., Mssri. 30-10-54, Octavia Eleanor, dau. of Thos. Steele. 

13-10-47, joined Ajmer & Merwāra rev.. evy. 
under Donald Vanrenen [ 265-6}; 1-11-48, to Delhi 
& Rohilkhand ; 1-10-54, to Jubbulpore; Vanrenen 
writes in 1851; that he could not speak too highly 
of him. "Next to Mr. Hoppner he is the best ed- 
ucated uncovenanted assistant with me, and smart 
both in the field and in office?" [ 260, 433). - 

16-10-54,lent to Nimach svy. under Dennys ; be- 
ing "the only officer of any experience in this survey 
[266]'3. Rejoined at Jubbulpore 21-1-56. 

1-11-61, joined rev. svy. Do. Calcutta after death of Walter 
Graham [384]. From 1862 to ch. of Darjeeling " waste lands" 
evy. and, 1863-1, in ch. tea plantations avy., and then of 
various irrigation and cadastral svys. in NWF, {436,441} 


JOHNSON, William Henry. Civ. Asst. GTS., uncov. 
- 7? b., Upper India, c. 1-4-32- 
- d., Jammu, 3-2-3835. 


f 


(144 ), DSG. to SG., 54-58. 
* Burke, 1956 (1075 ). 
( 109 ), Tam. to SG., 20-3-56. 
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pir 37/57 (21, 29, 41). Punjab Sel. rt, xii, 1853. 1 Dn. 485 ( 12 ), Vanrenen to DSG., 20-1-51. 
* not March as in RGS Progs. v, 1883 ( 201-3 ). 


*DDn. 610 ( 88), Logan to SG., 27-7-52. 
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JOHNSON. 


Sub. Anst, ars, 3rd. cl, 1-9-48 ... sonr. 8AS., 1-9-55; 
civ. 2nd Asst. 1-11-58. Ist. Asst. 1-4-66; resd.. 
15-10-66. NE LE 

Bro. of Edw. of tev. svy. [sup]. ^ ^ ^7 die 

: ed. Mackinnon’s, or Maddock's, ach. Mussoorie. Mox 

m., Landour, 20-6-51, Anne Monk dau. of John Weller; 
she d., Srinagar, Kasbmir, 24-12-1901, aged 67. They bad - 
13 children of whom 4 were at Stokes’ Sch., Mussoorie, viz.— 

Thos. Geo., b., Mussoorie, 2-9-55; Stokes’ Sch. 1867-72; 
Victoria Coll, Jersey, 1873-7; euc. Sandhurst, 1877-9; 
BM. 79th Ft., Ens. 1879; Zulu War; Ben. sc. 1881; 1884 
Burma Coinn., Sessions Judge ; d, ptomaine poison, Henzada, 
1901-—Edwin Gilbert, b. 1-11-58—W'm. Edm., b. 14-9-61— 
Artbur Edw., b., DDn. 11-10-62*. : 

Their yst.dau. Teresa St. Josephine, b., Mussoorie, 25-2-71, . 
m. 27-10-99 Roland Geo. Allanson, 5th Baron Headley 
(1855-1935 ), with timber firm, Kashmir; Presdt. of Brit. 
Muslim Soc., pilgrim to Mecca 1923; their son becoming 6th’ 
Baron 1935 ; she d. 23-10-1919". : Sok iS 
: Another dau. Ada Esther Julia, b., DDn., 10-11-65, d., 
Srinagar, 2-1-1943. : FUE - : 
` Member As5., 1866; reos. 1866; gold watch 1875. 

JRGS., xxxvu, 1867 ( 1-47 ) with map; GR Trig., 1865-6 
(9-10); RGS Progs., x1, 1867 ( 4-7, 10), with map; xvi, 1873 
(197-263); xix, 1875 (347); v (ns), 1883 (291-3), ob. 
by Godwin-Austen ; Pioneer, Feb. 8 & 27, March 19th, 1883 ; 
GJ., xxxn, 1908 (94); AJ., Nov. 1921 (1-15), Mason, E61; 
Mason ( 79-80); Tarikh Jammo, witb portrait, heavily beard- 
ed (425-86 ). 

Sept. 1848, joined xw. Him. ser. under Du Vernet 
[ 201-2, 422]; 1850-1, survd. with planetable between 
Simla and Chaur Peak [ 5, 36 n.4 J. : NN 
. 1851-4, under Logan on prep). trgn. nw. Longl. ; 
1851-2, constructed station at Murree, esstd. sc. on 
selection of site Chach base-line and connected 
Walker's Yusufzai base [215], making large-scale 
sketch round Attock; on meast.’ Chach base 
[ 43 n.2, 50 n.3). T : sa ; 

1854, with Mulheran to Upper Sutlej, making 
conn. via Baspa R. across great snow range that, 
writes Mulheran, ‘thas been unsuccessfully attempted 
by myself and two others, ...some of the stations... 
being upwards of 18 and 19,000 feet, ... and peculiarly 
difficult of access from the immense quantities of snow 
that covered the north features of the great snowy 
range bounding Bushire ( Bashahr}. Tbe peak known 
as Nela Station, ... situated immediately above the 
great glacier on the northern face of the Nela Pass, waa 
approached by Mr. Johnson over thé Chote Ghati 
giacier, the fissures of which were impassable a few 
days after he had occupied the station [ 208, 423 ]"'*. 

Took Himalaya topo. party to meet Montgomerie at 
Aunritsar for Kashmir Bvy., 22-2-55, and took lead- 
ing part in lay-out of prepl. trgn. across Pir Panjal 
range to Srinagar, covering ‘‘no lees than 165 miles 
in 4} months", and sleeping several nights on the 
snow-covered peaks. He then took minor trgn. up 
“the Lidar River, across a snowy range to Ambernath, 
down the Sind River, and finally closing on the side 
Zabarwan to Safarpoor", and making “a neat plane- 
table sketch ( 221-5, 404 ]'!9. 

During the cold weather accd. the party to Dehra 
Din to work on comps. An alarm about his health 


* DDn. 624 
*Stokes' Sch. Regr., 13/90 ; 24/163 ; 27-8/1844. 
* DDn. 51 (110), to SG., 10-8-& 11-115. 1° DDn. 51 
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early in 1850 was short-lived ; after marching up by 
the Banihál route he was emp. on minor trgn. to fix 
pointe for planetablere astride Kishanganga R., and 
on main apprx. eer. N. towards Skardo [ 225-6, 405 ]!. 

Soanon 1857, completed gaps in planetabling left by mil. 
survrs. in BE. area of valley, and from June to Sept. extended 
approx. ser. to Indus and up the river to & point just short 
of Dràs B. junction, returning to Srinagar 25-9-57 [ 227 ]. 

During 1858 spent early months fixing trig. points for 
plavotablers sz. of Jammu. From July continued main 
approx. scr. up Indus, and from Sept. started separate ser. 
up Shyok B. “Tbe Shyok triangulation” wrote Montgo- 
merie, "is a very important one, the river being very Jittle, 
if at all, inferior to the Indus itself [ 88-9, 232-5; pl. 6 ]. 

May 1859, fixing points for planetablers in Bars- 
mila area, and then continued main ser. into Ladakh, 

-earrying prep]. obsns. from Skardo upwards, as well 
as extending recce. E. wards to junction of Zinskar 
B., obsg. K 2 and other lofty peaks. Closed work in 
Sept. just below Leh, being halted by early winter. 
He worked throughout, “writes Montgomerie, ''like 
& thorough mountaineer, and took his toil kindly. 
The observations and the progress made in a very 
difficult country, with several stations above 18,000 
feet, are highly creditable” [ 3, 233-4, 425 J. 

May 1860, training beginners in Kishangangs area. 
He then closed prep]. ser. at Leh, and took up minor 
per. to cover planetable needs and to connect with 
Mulheran's trgn. of 1851 nr. Bārā Lacha La. [ 202 ]. 
“Considering your long experience ", ... writes 
Montgomerie, "and your acquaintance with all the 
precautions necessary, ... I have every confidence 
that you will get on as well in the neighbourhood of 
the Tartar encampments as you have hitherto in 
other parte" { 234 F- 

One station above the Indus was 19,600 ft. above the sea, 
and a mark was established on peak of 21,483 ft. ; in Rupshu 
he twice ascended one station of 19,979 ft. [.235, 481 ]. 

He completed the Rupshu ser. up to Bari Lacha La during 
1861, and it was during this season that rome rays to peaks 
north of Spiti B. became confused, resulting in a few falso 
points being computed as falling south of main range, one of 
these, with the impossible height for that neighbourhood of 
23,050 ft., being later named “ the Shilla Peak" . This was 
-no fault of Johnson's, bnt the comprs. should have rejected 
‘afl points fixed by two rays only [91, 221, 234 n.5 ]. 

During 1862, he ran another ser. of minor triangles 
east of Leh, this time x. of the Indus, up Changchenmo 
valley. He had two stations of over 20,000 and 
climbed one of 21,072, but could not observe from 
it owing to heavy fall of snow. He fixed a peak of 
23,890, © 61, in the Kuen Lun mountains about 100 
m. to N. and worked to the accepted limit of the 
Maharaja's territories [ 236-7, 417-9 ]. . 

. During 1863 had his first respite’ for nine years from 
arduous mountaineering. heing emp. on ofte daties at 
Dehra, from March with Sutlej ser., and from Apri) to Sept. 
in ch. of levelling party. Re-posted to Kashmir party 
1-10-83 [ 408 J. | eS : 

About this time various changes were made in organiza- 

tion of the Dept, and Johnson declined tr. to the newly 


1DDn. 718 ( 64-5), Tom. to SG., 26-3-57. 
Syn., Wo ( xxii—C ). ! DD». 717 (173), 13-5—60. 
( 103 ), to STS., 4-264. 
offrs, under civil assts. 
3-1-97. 


* Wood, 11 (28-35 ; rs.) 1922. 
1? DDn. 61 (125), rem. to srs., 16-1-65. 
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separated topo. branch, preferring to remaij TEN: 
At the same time be submitted Demonai: 21-963 E aider, ; 
bis position in tbe Dept. following this, 4-2.54 ding , 
protest at appt. of Lieut. Carter to ch. of Kashmir eek 
bis head. He claimed that as Civ. 2nd Asst. he had orm: 
standing with mil. 2nd Aasta. ors.; a ee c bs 
"My supersession..can only be warranted on the Seeding © 
my incapacity to take charge. ... The late Burvevor Ge 
and my eenior officera not only bave...[ recognized ] m = uv 
to take charge, but..I bave been placed from time o id 
in temporary charge of the Kashmir Series, when the M 
«. [comprised ]" six civ. assts., all his juniors, and 
mil. topo. &sste., Austen, Melville, and De Brett, “Tae 
bave bad charge of the a.t. Survey levelling operations for 
a period of 6 months''*, A DR Wage 


His petition met with no eympatby ; appt. of civ. ei 


-to executive charge was made to selected individuals afle 


most careful consideration [ 408-9 P. 


t isst. dt LÍ ara 
During 1864, Johnson returned to Ladakh-with: 
Clarke and Low to clear up al] blank areas within’: 
Māharāja’s territories. They survd. a gap near Pan.: 
gong Lake and sketched Lingzi Tang plains northof ` 
Changchenmo. They filled in the rough mountain. 
area drained by the upper Shyok, the Nubra, and the’ 
m . | di 
KarakAsh rivers. The country was utterly deso“ 
late ; fuel and food had to be carried the whole waye 
Clarke taking ch. of supply column for Johnson'a^ 
more extended thrusts. Nothing was carried beyond" 
absolute necessaries of life, and squads were kept 
to lowest possible number [ 237 ]. DTE Y 
He worked his way through the terrific gorges and: 
ridges of eastern Karakoram till he reached tbe 
Pass, descended three marches to the north, and 
sketched as much as he could before closing work; 
Unfortunately none of this work, which touched on the 
Remo and Siachen glaciers, was of any accuracy, 
Indeed Henry Wood who survd. this area with the 
De Filippi expn. of 1914 declared after close exmn. of 
Johnson's fd. sections that ''it is absolutely incon.” 
ceivable how any trained surveyor...could have pro-- 
duced a map so unlike the ground "5 [237 n.2].: +4 
With final report announcing completion of Kashmir ay. 
Montgomerie recdd. that Johnson should have special increase 
of pay, Rs. 100 pm.; “He bas never spared himself, and 
indeed J think his health has suffered not a little. ... He bas 
been distinguished for his kindly treatment of the natives. 
of the various countries with whom he has come in contact’ 
In Ladak and on the borders of Tartary be has always been 
able to get men to follow him. ... The Tartars and others 
bave always been willing to rejoin him for a fresh expedition”, ~ 
"Mr. Johnson has now earned some more substantial 
reward than mere words, and...if a persona) allowance 3*4: . 
granted to him. ...a strong incentive wil} be held out áo, 
others to follow his excellent example’. The increment was — 
sanctioned with promotion to Ist cl. Asst. from 14-66. . ip z 
On Montgomerie’s strong recdn. Johnson waa ' 
allowed one more visit to the far NE. borders, to fil 2 
in as much as he could of the inaccessible country by 
distant sketching; “Captain Austen...thought thst ` 
the whole of the ground in that direction might bé <. 
sketched without touching upon any of the country 
actually occupied by the Chinese Tartare "0, oe 


] 1 m 


* DDn. 717 (96), Sept. report, 3-10-59 (182), report for 1958-9; OTB. . 

* By trgn. of 1963, 20,050 ft. 
1DDn. 93 ( 256-7, 266 1/2 ), srs. to Home Dept. 3-1—& 11-2-67 stresses impossibility of ‘placing mi. 
* DDn. 51 ( 121 ), rom. to $75., 20-12-64 ( 125 ), 16-1-65, 93 ( 256-7}, 
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ifo anttha and of. Mày 1865 Johnson set out with 
Low who found more ground to sketch!:) At Leh 
Johnson received a call: from the Khan of .Khotan to 
visit his capital :. Well: aware that this would: be for- 
bidden territory to & Govt: official, ; hd. s netched'. at 
his chance. After several weeks: exploring the head 
of the Karakash &.,'and. climbing the Kuen Lun range, 
he met messengers from Khotaén who escórtéd him to 
Uchi.s "After a wearisome march of ‘Il!’ days. over a 
distance of about 150' miles, Johnson reached Ilchi on 
17th Sept. .::Three miles. out he was met by. the Khan's 
two sons who, with an escort of 40 horsemen, aceon: 


panied him as he passed through thé gate of the city'* 
. He was:comfortably housed ‚and saw the Khan. and his 
sons nearly EY day. He.was allowed post-horses to visit 
Keriya, 40 m. E£., and, other places. , "The Khan, tho’ be 
offered no eoi to my using the plavetable, .:. opposed my 
taking astronomical’ observations. ... His courtiérs considered 
that it might be a preliminary to the- country being taken 
possession of by the British: Succeeded, after oe special 
precautions to keep off intruders.” 

^" After leaving Ochi I was not able to observe for latitude 
at any other place save Sanju, where..I put up in a. house 
with a large hole in the roof which admitted of my observing 
with the 8.inch theodolite, ... locking the door., Boiling p 
observations for height taken at every halting place". 

After 16 days at Ilchi he returned to Leh. by way 
of Sanju; Shahid-ullah, and the Karakoram Pass, 
climbing several peaks on the way. He reached 
Leh on lst. Dec. and.found 4 ft. of snow on the Dras 
Pass; he and several of his men got. frost-bitten. 
Reaching Srinagar on 9th Dec. he was back in Dehra 
on 28th Feb.:1866 [237-8]. 
t^ The Punjab Govt." had 'news of Johnson's movements 
eaily:in Sept. snd the: Foreign! Dept: in Simla promptly 
wroié to sts. that?" No person/should éver be- allowed to 
go beyond ‘British territory, and more particularly: into wild: 
or dangerous tracts without: specific sanction”; but, ‘they 
wrote a month later, a5 that gentleman hag actually: gone 
to Khotan. ... F.B. in Council will be glad to have-s report 
embodying’ all” the "information which Mr Jobhson may have 
sequen during yit oA d US lr iH d 0 

zWith' Walker's -help Johnson ‘now dade out his” report, 
his comps: and ‘bis map were revised.. ' His report”, writes 
‘Walker, .“had`to be entirely re-written ‘in: my óffce..: He 
brought a map which bas had to be re-cast, and reductions 
‘of astronomical observations which have had to he re-reduced. 
Iu their original ‘state’ all three were unfit for, publication. ''' 

*77:'He-: had made an error in projecting one of his initial 
trigonometrical stations; which threw out tbe: whole’ of his 
map.. His observations...by,the pole star were really reliable, 
but his reduction...was erroneous by half. a-degree". 

“(and again later} “I &at' him down by my’ side and ex. 
tracted: out! of bim the' information of real valus.'... Part of 
his final report I wrote myself; remainder was by Hennessey 
and Duhan., I showed him how to:correct his map and made 
a lat projection myself to make sure there were no mistakes". 
“ The map...has been printed by the recently invented proceas 
of photo. zincography, and is the first product of tbe new 
apparatus procured in England's: A further report, , on Pol. 
subjects in Jobnson's own hand was dated 224-66. 

"An, unfortunate result of the faulty plotting! of 
his fd. section was his mis-identification of the peaks 


along the Kuen Lun range that he had intersected 


Louvatines P2 on usa! cum e eed amin een. 5 
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1867( 14 ). * DDn. Al (364, 413), rp. tó sts., 21-10 & 18-11-85. 
11-2-87. Y DD». 93 ( 201 ), sTs. to Home Dept., 
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-during 1861-2,'and his mistaken claim to have ¢limb- 
‘ed; and ‘observed ' from, Pk; x 61, 23,890 ft. [236]. 
"Ps Hag. been: ‘discussed, by, Mason im, AJ. of .Nov. 
11921, which: inoludes a note by-Sir.'Aurel Stein dis- 
‘cussing the faulty ‘topography’ that resulted®/274" DI 

Montgomerie wrote from” England later, 1-475] "D see 
"Elchi'has'shifted' nearly half a degree ‘td the: East. : Hay- 
: ward...tbought Johnson had got it too near Sapjoo". ; Johnson 
-had got into a coil. with bis planetable, aod though his longi- 
tude seems to have been all right, he never sufficiently explained 
"what he had been about", ?* =t deste 
oti With hi$ prof: report’ and ‘map "Jéhrisón' submitted claim 
for reward spnd:far vost of gifts made to the Khan and. his 
officials. ^ Govt. was sympathetic į.‘ m.£ the go jin c. consider 
the report to be very interesting and creditable to Mr. Johnson. 
As’ Mr. Johnson did go to Khotan it is, astisfactory:..tbat he 
was able to collect so moch information.o8 n0... um tilel 
ii." The whole:cost/ of: Mr; Johnson's travels in, Khotan, 
whether on;account of presents to tho great, men, of the 
country, or for any other matter, will, be re. imbursed' 
him, ‘\: also the value of the Government - telescopes ‘pre: 
rented to the Ruler...may be written off, '::. and the proposed 
gratuities of 6 months pay to certain of Mr. Johnson’ s atten. 
dants are sanctioned- i.i 

^ But H.E. in. Council cannot.. ead Mr. Johnson. Ed 
out’ special sanction. `... Mr. Johnson ‘ought’ not to have 
crossed the further frontier of the’ Maharajah's:..territories; 
and in fact he has been alread censured for having done so: 
No doubt his conduct was enterprising and public spirited, 
and the. information he has been enabled to gather may 
prove useful: ^But.,had Mr. Jóhnson and his ‘party been 
detained st Khotan;'or murdered'on the way, he would have 
involved the Government in all the odinm arene out-of an 
unredressed injury to one of its British servants..:.. The case 
of Mr. A Schlagintweit...shews the great danger?" i 146. 528 y. 
1115-10-66, Johnson asked leave to resgn. his svy, 
appt., being; writes Walker, disappointed: at not 
receiving Teward for expedition ` to Khotan his pros- 
pects. of departmental. promotion. not sufficiently 
brilliant—but. mainly because he has been. offered 
émplóyment: by the Maharajah of Kashmir at treble 
his present áalary ”; ‘Govt. accepted the resgn!?, 77 
p Two months . latet. Johnson had an: interview: with 004 
Sir John ‘Lawrence to:whom he, told at Bebra an entirely 
different story. ;, “Ho had not proceeded beyond the limit to, 
which he was urged by his. superiors to go, when be met a 
party of mountaineers who compelled him to go on. `... So-far 
from being treated as & free man and with courtesy while in 
Kbotan, he was virtually , & j prisoner, there, aand: was only 
allowed to leave tho., country. after distributing considerable 
sums to the extent of .Ré, 15,000 to 16,000 in presente, in 
Fe t those for which be, received compensation... ;,:) 

.." Hé had'raised this money "from, the merchants of Khotan 
Vo were glad to be able in this way to send money out of 
the country. :... He had intended repaying the smount bim- 
self out of a reward which he bad expected ‘from the Govern: 
ment of India": tisse tet : TOEI Gl . 
He was told to submit Bis claim ‘through ¢ the BrgM, UH CIO 
"i In forwarding: the new claims; and: now. story, Walker 
comments ‘that tbe original instns. had “only. permitted 
distant sketching across the border. | Instead of carrying out 
his instructions, he carned out a programme of his own which 
I have reason to believe he had long been maturing, for when 





- I asked him where he got the Ra. 2,366 which be gave away 


in..presente, he replied that he. had borrowed it for: this 


purpose f from a bank in Mussoorie before Starting., D 





fot Ta wers te en c edt tle Tn x 
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“lt ia impossible to reconcile thease conflicting statements. 
Uf be bad originally told the story of being forced across the 
frontier be might bave eacaped censure and won the reward". 

He repudiated Johneon's complaint that he had been 
superseded by mil. offra.; he entered the Dept. at the age of 
16, wben mil offrs. go to mil. colleges!, witb several years 
of education and training to come. ' 

. After these later claims Walker could no longer 
support Johnson and his grievances; “No censure 
could have been more gentle ; the words were simply 
“Mr. Johnson ought not to have gone beyond the 
British boundary without ihe permission of the 
Government of Indis'. .. He had no claim to be 
given executive charge. ... His real reason for quit- 
ting the service is...to enter the service of the 
Maharsjsh...on salary Rs. 1,500 p.m.". 

Govt. accepted Walker's epprecistion, but met all 
Johnson's financial claims, and offered to re-appt. 
him in the crs. if he reed. the Maharája's service. 

RGS Progs., Xi, 1867 ( 1—47 ) describes the reading 
of Johnson's report of May 1866 at ncs. 12-11-66, 
where his adventure with ite geog]. resulte were warm- 
ly acclaimed, and Johnson was elected Fellow. The 
attitude of the Govt. of India was chided as churlish. 
Tennant who attended the meeting felt somewhat 
out of eympathy?. 

Johnson was posted to the Kumaun & Garhwal 
topo. party ear]y in 1866, but reed. in Oct. and moved 
to Jammu early the following year. - ] RE 

Little is known of his first years in Kashmir service except 
that he was emp. as engr. ; in 1870 he was Sx. in ch. of Achnur 
canal running some 20 m. from the Chenāb sr.to Jammu 
but from 1872 be was sppd. to succ. Drew as Wazir of 
Ladikh, where his admin. was greatly appreciated ; = 

“He built for his own residence the first house in European 
style in Leh, that. later became the official Residency. He 
constructed a commodious serai and greatly increased the 
cultivation. He effected considerable increase of revenue by 
...& revenue syy., and improvements in administration. 

“He was a man of cheerful disposition, and took an interest 
in all kinds of nautches and tamashas, despite which he had 
& high sense of duty and regularity in administration. His 
darbar used to be open, ..: and no one was refused admis- 

sion. ... The whole of the proceedings were conducted 
“verbally. There was no formal procedure in law suits. 
"Usually the decision was written briefly on the back of the 
arzi or plaint, and then handed over to the person in whose 
favour the case was given. This quick justice and his method 
of conducting the darbar is still remembered’’*. 

Gave invaluable asstce. to Forsyth mission to Kashgarh, 
which made Leh its advance base between 1871 and 1873. 
Kept series of metl. obsns. et Leh from 31-12-72. 

RGS Progs., xrx, 1875 (347, 361-3), whilst on 
leave to England, for his first visit, introduced to 
Res. meeting, 26—4—75, by the Presdt., Sir Clemente 
Markham, and by Montgomerie, who both spoke 
warmly of his services to geography. At later meet- 
ing, 24-5-75, Montgomerie accepted & gold watch on 
his behalf, as Johnson had returned to India where 
be resumed duty at Leh during Aug. 

Montgomerie described him as “as surveyor and 
explorer from boyhood. As a mountsineer...always 
conspicuous. No height, no amount of snow or ice 
were sufficient to deter him if an ascent was neces- 


508 


a 


BIOGRAPHICAL- 


sary. ... The occasion of Mr. Johnson's a E 
22,300 feet was owing to his inability He joda E 
valley in any other way except by forcing hcl 2 
over, and was obliged to spend the night at ai E 
22,000 feet above the ses, darkness ‘having coma & = 
before he got any lower”. 2s METRE 
Died at Jammu, 3-2-83, aged 51, after sudden 
illness, which he suspected to have been from malicious : 


poisoning. He had for some months been telling - 
friends and British officials that he expected an : 
attempt on his life. On that account “his body wag t 
conveyed to Lahore and a postmortem..‘held on dhe 
evening of the 4th. Nothing was found to acconnt 

for death by natural causes, and chemical analysis ` 
revealed no trace of poison ™, eae 


: CA S epee. 
The following is ti. from KE & J. Admin. Re 1, Bambet ` 
1939-40 ( ap. 1583-4) ; "In s. 1939 be was udi " 
Ladakh, and his appointment to some other suitable E 
was under consideration when be went on leave to Calentta 7 ©? ^. 
On expiry of his leave Mr. Johnson returned to Jammu 
where be fell il. After three days a doctor from Sialkot waa : 
Mi Mg -pad -his son’ was informed’ Both ..re&ched ` 
after Mr. Johnson had erpired. The body...was carried by 
his son to Labore. ... RC +2 7: 2 ag, AD 

“The Maharaja...was pleased to sanction a month): “pension * 
of Rs. 100 in favour of Mrs. Johnson’. 7. . 04 y STE. 

Later Miss Ada Johnson was allotted a Btate cottage -ou = 
the Srinagar bund free of rent till her death in 1943. nez, 74. 


ae 
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UN Mn RD See LEES 
JOHNSTONE, Henry Campbell. .Ben Inf. & eoX-F- 
Mq ee Pe a 
b.27—6-23. - d. 30-12-95: y: yi a a oe 






^5 Eos 31-7440 1. Bt Col 3177-71 gay EEG 
a ee c MDE AI ret as M Gen 28-58-78. ` 
: Bon .of Dr. Jame Gardiner Johnstone, ‘wp, and Jane. 
Wilhelmina his wife, dau. nf B. Adm. “Donald Campbell, Xx... 
. m., Dinapore, $-5—48, Alicia l4 dan of LAOL: 
Jobn Jarris (1700-1849 ), Ben. Int, Hodson, an (553 4)i^ 
she d. 19818, $ weeks ehart of 90th birthday; d" 25i. 
Bept.-Oot. 1857, womdd Murree Fole against Joos) àim- 
surgents ; S medala for mil service j ca. 1888 ,- i. uà 4.46 
Ubique; Markbam's Abatrod (15); GJ. ^r, IB [ 300, . 
ob. by xrw.; 5I. Services; SI. Notas, A 1896. 5. RIAM 
pr. 1848—50, route svy. of Chumba » Y veufral oaot, ~ 
z. of Mardàn; 1851-8, Asst. Ex. Engr. rwp, Sillkot 1: mais 
.27-5-53, appd. by Punjab Govt. aset. rev. SUTTY. ~ 
joining Shortrede on Jech dodb, 19-6-58 ; Dec. 2838,- 
to ch. dett. for rev. svy. Deraj&t, trans-IAndus, taking | 
independent ch. with full alloee. Re. 526 pm., under - 
psc. from March 1856 ; much of thesvy. was of topo. ` 
character, ‘being carried close “up yto “tribal border . 
with armed guards, and al) members of party ‘con- , 
stantly, armed and alert. Jobnstanė , mamtained - 
friendly relations with the ‘tribes to a remarkable - 
degree and established great reputation 88 & frontier ` 
officer [ 4, 48, 218-9, 274, 331, 364, 368, 395-8, 4759 ™ 
Dec. 1859, eurvr. with expn. against Kabul Kb8l Waring, 
and again, April-May 1860, with Walker and Basevi, against 
Mabsuds [ 217, 219, §40J*- : Won RET ELE uA 
1-10-61, having completed svy. and mapping of Derajit, 
moved party from Murree to Delhi for rev. syy. Ballabgari 
Gurgaon, Robtak, Hissir, and large-scale svy. Dalhousie | 
Sanatorium [ 265 P’. : rT se oot fen r 
1863-4, moved party to rev. avy. Peshawar, and continned 
on rev. svy. NW. frontier, with furl 1870-3 and from 6-5-71, 
till ret. 26-86-78 [ 400 }. i oe pP ME 
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IDDn. 93 ( 256-7 ), sts. to Home Dept., 33-& 24-1-87. 
tr. by C. M. Thompson. 4 Pioneer, 8 & 27 Feb. & 19th March, 1883. 
526). "mrio. 8(21); Misc. & Rer. ; 10 Cot. (258). i 


` Paget & Mason ( 482, 
E teen. €4 


NOTES 


. "Accompanied nearly every expodition whioh crossed the 
borders, including. tha Ambeyla campaign in 1862, and the 
Black Mountain expedition in 1868. .. The Hazara field 
force commenced the ascent of the Black Mountain on 3rd 
Oct. 1808 and returned to British territory again on 26th 
idem. Lt.-Col. Johnstons in addition to survey duty was 
placed in charge of the Intelligence Department, and on him 
devolved, previous to advance, the discovery of the best 
routes to the crest of the Black Mountain. Tho ability which 
he displayed...and the suocess that attended his labour have 
already been fully reported. ... For his services...rewarded... 
with the...Companionship of the Bath”. 

“1878, accompanied Sir Sam Browne's column during the 
attack on Ali Musjid. As his service had expired, much 
against his will he was obliged to return before the further 
&dvanoe"!, ; 

Of his svy. of Peshāwar Dist, Markham writes; "The 
Afreedees asked the meaning of his crest ‘the flying spur’. 
‘In former days ( explained Johnstone } men in Scotland were 
as lawless as the Afreedees, and...when the larder was empty 
a dish was put before the chief containing only a spur with 
a pair of feathers fastened to it, being a signal to him and 
his followers to boot and spur, and be off to raid the cattle 
over the border, and that the ‘flying spur’ then became the 
badge worn by the clan’. The hearts of the frontier Afreedees 
warmed to the Colone] when they found he was the des. 
cendant of the British Afreedees"'!, 


KAVANAGH, John Charles, Civ. Asst. Rev. Survr., 
uncov. 
b. 1823/4. d., Fyzaibad, Oudh, 19-10-68. 
Asst. Rev. Survr., 31-10-46; to uncov. Civ. Service, 
Oudh, c 1856. i 

Son of Thos. Henry Kavanagh, of am. 3rd Ft. ( The Buffs )?, 
who was reduced from Col. Sgt. to Sgt. in 1828, and d. in 
Regtl. hospl. at Bhàgalpur, 31-3-29, leaving with regt. his 
wid. Catherine & 3 children, ands bro. Wm., Qs., quondam 
actg. band sgt. 

HX. 3rd Ft. bad arrd. Hooghly R., Feb. 1828 from Sydney, 
Australia‘. 

Wm. Kavanagh d., Meerut, pr. vnm., 28-240, leaving with 
regt. as next-of-kin nephews Thomas & John and niece Cath. 
erine, v. PRO. Cazualty Returns. wo. 25/1519. The Regt. 
looked to the welfare of all three :— 

Catherine m., Debra Din, 6-642, Henry Keelan of GTS. 
[*nf. ) and d. there 8-2-73, aged 47 y., 8 mo. n 

. Thomas Henry, junr., was b. Mullingar, Ireland, 15-7-21; 
arrd. India 1828/9; m., when clerk in Barrack Dept., Ambala, 
9-12-44, Agnes ( Alice ) Mary Courtney, regr. being sd. by 
Jobn Kavanagh. Appd. 23-649, hd. cl. Gen. & Rev. Dept., 
Lahore; with Henry Lawrence to Lucknow as Supt. AGQ.'s 
office, Feb. 1856; awarded VC. for mil. services during siege, 
1857; Asst. Comnr. Byzabad, 1866; Gonda, 1868 ; d., Gibraltar 
11-11-82; DN B.; DI B.; How I won the VC., London, 1860; v, 
ogo. Punjab Lista. 

John Charles m., Ambāla, 15-3-55, Emilia Charlotte, dau. 
of Chas, Fredk. Hartmann. : 

Elected member of ass. 5-2-66. o : 

23-11-42, appd. hd. clerk with Pol. Agent. Ambala. 

31-10-46, appd. Asst. Rev. Survr., cis.Sutlej, re- 
maining after Stephen’s departure in 1851 to com. 
plete svy. records and maps [ 269-70, 433]; these 
records, with series MRIO. Rev. Svy. [270 n.4], bear 
his comments and signature, and shew him as a well- 
educated capable survr., and DSG, notes that his 
“experience and service entitle him to great con- 


sideration’. . 
1-10-65, to Sind-Sügar doáb rev. svy. [274], and 


tr. to Oudh as Asst. Supt. Settmt. Svy.; emp. on 


: GB Rev., 1868-9 (60) ; SI. Notes, April 1898. 
PRO; PL & M. Rolls, wo. 12/2121/2, 1828/29. 
*wnio. 16 (26), sd. by Kavanagh as Asst. Supt. Settmt. 
612 (74), Strange to SG., 2-255. 


? Markham's Abstract, 1869-70 (16). 
*r20.; ME.wo. 17/386-105, 414. - 
' GR Rev: 1858-60 (105). 
*DDn. 692 (77), Keelan to srs., 26-881. 71 !^po., 9-8-68. - 
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settmt. Kehri, Sitapur, and Lucknow dists, aud 
demarcation Oudh-Rohilkhand bdy.® [ 436, 441). 

Thuillier, as Supt, Rev. Svy., records that “on the 22nd 
January [186r] l visited Lt. CoL Vanrenen in Lucknow 
Distriot. ... The Settlement Officer, Mr. Kavana h, also met 
me, and described the civil work. Mr. Kavanagh, as an old 
surveyor attached to the Department for many years, and of 
whom my former reports speak in high terms, is thoroughly 
acquainted with all requirements of the professional opera- 
tions [ and has given ] ... able and hearty cooperation "7. . 

Possibly kin to Sgt. J. Kavanagh, asst. overseer, PWD., W- 
Jumna Canal, Sitapur, during 1859-60, and to John Kavanagh, 
buried in RC. cem. Chunir, date not given. 


KEELAN,Henry[1v,384]. Civ. Asst., GTS. ; uncov. 
b., India, 19-9-17. 
d., Mussoorie, 11-5-87. 

sas. OTS. 3rd cl, Rs. 107, 18-5-32..Civ. 2nd Asst., Rs. 
259-12-3, 1-S-41; Ist Asst, Rs. 618, 20-5-61; ... Dep. 
Supt. 3rd gr., Rs. 700...1st gr., Ra. 1,000, 14-74 ; ret. 1875. 

Son of Condr. Luke Keelan by Ist wife, Elizabeth who d., 
Buxar, 5-8-31; Luke m., 2nd. 1832, was inv. Benares, and 
pens., 3-2-43 ; living at Mongbyr 1862. 

m., RC. ch. Dehra Din, 86-42, Catharine Mary Anne 
Kavanagh, sis. toJohn[ sup]; she d., Dehra, 8-2-73, aged 47 y. 
8 mo.;of their many children Henry Elliott. served ors. 1858 
til death 1895 [419]; Eugene left a son who was living in 
Dehra in 1964. 

1832, appd. to ors. at Calcutta, and with Everest 
on Gt. Arc till 1842 [ rv, 384 ] ; then with Gora and 
Chendwar series and on meast. Sonakhoda base, 1847 
[12 0.4, 17 n.1, 20 n.4 ); marched Purnea to Dehra 
with base-line apparatus arrg. Apri! 1848. 

Oct. 1848, joined nw. Longl. ser. under Du Vernet 
and emp. on minor trgn. which incl, 1851, remark- 
able line up Sutlej and Spiti rivers to Bārā Lacha La 
[ 5. 35-6, 200-4, 206, 286, 422-3, 474]. Aftersurvg. 
SG.'8 route to Peshawar 1851-2, joined Logan on 
Rahun ser. [ 50, 185, 202, 403 ]. i 

1853-4, on meast. Chach base, and on Logan's 
death took over ch. of No. 2 Hill Ser. at Lahore to - 
conduct apparatus to Karáchi by bullock cart, a 
formidable journey during the hot weather [ 43-4, 
158, 371]. Handed over to Strange and asstd. in 
work on base-line; “Mr. Keelan's assistance was Bo 
valuable that I do not think the preparations could 
possibly have been completed without his help'’®. 
Keelan asstd. at meast. of 6 baso-lines in all 
{ 43-4, 158, 371, 511 n.1, 532 ]. 

Now under Lane, marched up from Karachi to Dehra 
end emp. season 1855-6 on Rahun ser., taking over ch. for 
season 1856-7. March 1857 ordered to hdqrs. to fix position 
and height of Kamet [86]; "owing to this timely diver- 
sion..the party had just time to get through the Delhi 
District, and thus escape inevitable destruction" [ 50, 

82 P. 

7 Ont to disturbed state of the country the Rahun party 
was kept at Dehra Din throughout season 1837-8, and on 
1-9-58 Keelan handed over ch. to Tennant aud joined the 
Gt. Indus ser. from Debra Dan, travelling by river from 
Ferozepore to Sokkur, where he took over ch. of s. section 
from Armstrong [ 48-50, 138 J'*. i 

To save marching and counter-marching he made recess 
quarters at Mithankot throughout hot weather of 1859, 
completing apprx. ser. and building 18 towers. He completed 


'enlisted at Dublin 27-7-04 ; 
s DDn. 665 (63), 5G. to DSG, 21-86-55. 


! DDn. 613 (19), 2nd. Hull Ser. ; 


LANE 


junction with x. section under Basovi, and marched back to 
Debra by May 1860 [ 49, 100, 110-1, 367 J’. 

1860-3, in ch. Rabun ser, baving son Henry Elliott as 
asst. during iasi two seasons. 4-3-6), recdd. for promotion 
to Jet Asst. in recognition of excellent work [ 408, 416 ]. 


From 1803 beld ch. of trig. parties of s£. Quad. ; Sambalpur 


merdl.; revision of Calcutta longl, and Bilaspur merdl. 
On attaining age of 55 in 1872 agreed to serve a few years 
longer, but later protested against move to Burms ; 

“At my time of life...it would not suit me. ... 1 am too old 
now to take up new work in & foreign country, ‘and as I bave 
a couple of years longer to serve to entitle me to the superior 
pension, I beg you wil] allow me...furlough for 2 years from the 
Ast of November next, at the end of which time I intend 
sending in my papers to retire from the service"? 

As time-expired officers were not entitled to furl., he sub- 
mitted appn. to ret. in Dec. 1874, giving the following parti- 
culars; Bon of Luke Keelan—Protestant—proposed annual 
pension Rs. 5,256—to be drawn at Debra Dun—birth, 
19-9-1817—height 6 ft. 7 inches. 

Settled in his house, Meadow Bank, No. 41 Dehra Dün, 
on x. side of Rajpur Rd. opposite Bt. Thomas’ Ch.*, where 
his g. son saw bimi in 1885. 


LANE, Charles Richard [ 1v, 384]. Civ. Asst. GTS. ; 
ra uncov. 
b., Indis, c. 1-6-17. d. Calcutta, 7-11-83. 

BAS. GTS. 3rd. cl. Ra. 107, 14-5-32...3rd Prepl. Asst. 
Rs. 323, 31-345, Ch. Civ. Asst., Rs. 600, 7-5-56 ; to Rs. 800 
pw., 1-10-64 ; ret. 1-10-71. 

Nat. son of Chas. Wm. Richd. Lane (1786-1872), Ben. 
Inf., Capt. 30-1-24, Gen. 25-6-70, who m., Ist., Calcutta, 
18-3- d Miss Ursula Palmer, Hodson, xu (10-1); bro. to 
Wm. Lane of rev. svy. [ rv, 399; v, inf). 

m., Benares, 2-10-48, Jemima Elizabeth, dau. of Thos. 
Milner { 369 n. 2). 

1832, appd: to crs. at Calcutta, serving succes- 
sively on Amua, Kerara, Gt. Arc, Ranghir & Calcutta 
ser., and on ©. section of NE. Longl. [ 14-5, 367, 402, 
419]. Took ch. of Maluncha ser. on death of Walker 
[19]. With SG. on Darjeeling trgn. 1847, obsg. 
from Ramganj polygon, incl. one ray to peak gamma, 
which was later called Pk. xv, or Mount Everest [ 17, 
20, 30, 82-3, 86, 91-3, 406 ]. After conng. Sonakhoda 
base accd. old Maluncha party to Sironj under 
Renny to Gt. Longl. ser, and with Strange to 
Karachi, his long experience proving of utmost value 
[ 37, 38, n.4, 41, 361-2, 405 ]. 

16~5-50, -submitted memoria! to oc. seeking promotion 
to fill Peyton's place [ 520], giving colourful sketch of survr's 
life; “The tent..is his home, and the jungles his locality. 
Alike subject...to exposure to the hottest lodian sun through- 
out the day, and extreme cold and dew st night. Liable to 
"work both by day and night, and without intermission. 
‘No fixed times of business but amenable to all bours, cheer- 
fully plodding through every toil and privation of a constant 
marching life, from the healthy to the deadliest miasmatic 
regions of India, places frequently shunned by almost every 
description of living creature t. 

In declining to forward this memorial, Waugb objected 
to its style and spirit; "I am resolved not to promote any 
grumblers. ... After all, what are the hardships endured by 
Mr. Lane to those of the old surveyors”’® [ 403, 415]? 

1854-5, with Tennant for connection of Gt. Indus 


ser. and meast. of Karachi base; took over ch. of 
2nd Hill Ser. from Strange, marching it up from 
Karachi to Debra Din, and then taking up Rabun 
‘ser, 1855-6 [ 44, 50, 345, 480 J. 


1DDn. 701 (308), JTW. to BG., 5-86-60. F* DDn. 158 ( 175 ), to srs., 15—6-74. 
* DDn. 616 (86); SG. to Strange PERON: * DDn. 613 ( 23; ). to Mil Dept., 30-7-68. 


3868.  *DDn. 708 (51). 
7 nnc., 11-11-46 (18). Wyatt to DSG., 12-10-46. 
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7—5—b56, succ. as Ch, Civ. Asst. on ret. of John 


Jta 


‘ -1. : 
Oct. 1856, tr. to ch. Assam Longl. the j journey 
to Goálpára taking from 4th Oct. to 12th Jan 
The Assam party had suffered grestly from con. 
nual sickness, and consequent changes of s 
Lane found progress difficult and slow, and made 
lengthy complaintes [ 2, 31, 120, 415, 461-2, 482]. .. 

The BG., however, gave him full credit for his two firat 
seasons in Assam; "Not only had he to combat with climatic 
and pbysical difficulties of no ordinary character, but the . 
reorganization of an establishment crippled by death and 
disease devolved on him. ... Considering all these circum. 
Btances...1 recommend him to Government for an additional 
Rs. 268 per mensem, to make his salary equal to that of a 
Lieutenant in tbe army and let Assistant o.T. Survey’, - 
He was promoted to Ks. 800 pm. six years later. 

Taking 4 mo. sick leave during season 1859-60, be carried 
the ser. E. ward towards Sylhet as the x. Frontier ser. ui in 
1865 he took furl. [ 32-3, 415). 

From 31-8-66 held ch. of a levelling party in Central Indis 
till ret. on annval pension Re. 5280, to be drawn at Bénarea;; 
“eyes light blue ; height 5 ft. 5 in.” 


LANE, Wiliam [ rv, 399]. Civ. Asst., Rev. Bvy. ;- j 
'b., Indis, c. 24-9-21. , uncov. 


sas. Rev. Bvy., 10-2-37...Asst. Rev. Survr. 1846; Dept. 
Supt. 2nd gr. Rs. 900, 10-2-71 ; ret. 1876. 

bro. to Chas. Richd. of ars. ( sup ). 

m., Simla, 17-848, Sarah, dau. of Isaac Lemon ; their son, 
Wm. Lemon Lane, b., Simla, 25-5-50; another son( ? ) Wm. 
James, was appd. to rev. evy., 1-3-65. 

1837 to Jan. 1843 with Bhagalpur and Midnapore rev. 
syys.; Jan. 1843 to June 1844, sick leave to Europe; with 
Tirhut rev. svy. till resd. 17-11-46; "Mr. Lane has had 


delicate health ever since he joined this Survey, and during 


the Jast recess has been suffering from dysentery and other 
complaints’? ; mc. advised eae ‘in the Upper Provinces 
as essential to the preservation of his bealfh”’ a9]. 

4-12-46, appd. Asst. Rev. Survr. trans-Sutlej rev. 
svy.; 1851-2, held ch. of camp in Kangra Hills, and 
work praised by SG. [ 273, 433, 435 ]- 

2-11-52, in ch. No. 2 camp, pargana Tulwundee, 
Rechna doab, and from 1855, with Macdonald to 
Sind. Early 1856, held ch. of svy. round Karachi 
for rlwy. purposes [ 277, 279 ], and 1856—7, held ch. 
of camp in S. Sind [8). 22-4—60 till 24-8-61, held 
ch. party hdgrs. Sukkur, during Macdonald's furl. 

ch. No. 2 party Sind rev. svy. till he took furl. 21-56-67 


to 11-8-69, being then appd. to ch. Kyaukpyu, Burma, 
1869-70; ch. Azmgr., Midnapore, cr., 1870 til) ret. 1876. 


LAUGHTON, George Arnold. Bo. Inf. 
b.16-5-30. d. 1-5-1912. 


Ens. 3-7-46 M.Gen. 6-2-87 & vsr.; 
Lt.-Gen. 189]. 

Son of Richd. Laughton, Ben. Med., and Ann Agnes his 
wife. 

m., lst., Belgaum, 18-10-58, Eupbemia, dau. of late Capt. 
Erskine, wzics; 2nd. 1880, Annie Barbara, dau. of Rev. 
J. S. Beaumont, of Edinburgh. 

Markham, 1871 (299) ; Bo. Services, 1853; Who Was Who. 


19-12-51, epp. asst. rev. survr. 6MC., joining 
5-1-52. 90—10-56, fd. service, Persia ; 21-8-57, with 
regt. Belgaum. 18-9-58, resumed svy. appt. BMC. ; 
1-4-61, ch. Berar rev. svy. 


Jano. Lib, map 1 (4), Plan of Dehra, 


NOTES 


1862-4, furl.; 1864-9, cli. Thána & Ratnágiri ; 1869-70, 
furl, Wi-b«70, Haupt. rov, avy, xy" Plo trland & ony i sni, 
Asst. Bupt. Poona & Nasick; ‘ 0-80, Supt. rev. evy. 


Karachi oity [ 398, 401 ]. 


LOGAN, George [ 1v, 454- "m 
e c P., Scotland, e. 20-5- 09: .uncov. 
d., Mussoorie, 10- 26-54; MI, cem. and 
o7 : 20 7,. Christ Ch. 


. : . ` “foe i 

ch. sco. Obsy., 11-3-31 ; 2nd. Astr.. Asat., 16-1- 34; 2ud. 
Asst. oTS., 3-10-36 ; Ist Asst. 17—6—42 [ 419]. 

Son of Thos. Logan of Duns, Berwick, and Elizabeth his 
wife ; v. History of Logan Family, Edin. 1934. f 

m., Mussoorie, . Charlotte Jane, dau. of James Manson 
1791-1862 ), Ben. Inf. [ m, 484 ]; she d. 1900. 

arrd. India, 22-9~30, related to James Herbert (1791- 
1833 ), Ben. Inf., DSG. [ m, 45778). 

1834-42, emp. on Gt. Arc ; 1843-50, in ch. Chend- 
war ser. and w. section of NE. Longl., becoming, after 


Renny, Waugh's most trusted officer [ 402, 410 ]. 


Asst. GTS. 


Took numerous obsns. to snow peaks, but none so far 


£. as Mt. Everest; assd. at meast. Sonakhods base 
[ 12-3, 16-9, ; 20-1, 30, 65, 81-2, 84-6, 90-2, 104, 
119, 126, 132, 149-50, 153, 156, 161, 296, 341, 361, 


. 366, 382, 412-3, 417, 457 ]- 


Recess qrs., 1844 Patna, 1845-6 Monghyr, 1847-8 


Digha Ghat, Dinapore[13 n.3]; from 1849 Mussoorie 


[ 368-9 ]. 

Oct. 1850, moved party to nw. Longl. ser. carrying 
it from E. of Jammu to close on Chach base nr. 
Attock [ 2, 202, 209, 215, 363, 375, 379, 469 ; pls. 3, 5, 
2); Feb. to April 1852, obsd. first two polygons of 
Gt. Indus eer. s. of Attock [ 3, 36—7, 44 ]. 

1852-3, started Rahun ser. s. through Patiala and 
Hissar, falling sick for two months; 1853-4, took 
party tc assist at meast. Chach base, the 6th he had 
attended! [ 42-3, 50, 63, 110, 157, 383 ]. On return 
march again seriously il and left party at Lahore 
for Mussoorie where he died a few months later [ 43, 
50, 408, 414, n.3 }. 

"Mr. Logan’s health failed him very much previous to, 
and during, the measurement, ... and he was strongly advised 
by the medical authority to seek change of climate, and not 
to exert himself in the manner he did from sunrise to sunset. 
This zealous officer, however, would on no account abandon 
his duties, and by way of setting an example...he resolved to 
face the climate of Sind in all its severity by marching with 
the basa-line apparatus from Attock to Karachi. On reach- 
ing Lahore, however, the disease under which he was suffering 
(dysentery ) prostrated him to such | a degree that he was 


. forced to...relinquish the duty''*. 


At time of bis move to Panjab in 1850, the sa. told 
Govt. that he was ‘‘second to no officer in the Department 
in skill and ability, while..conducting his work always on 
the most amicable relations with the people of the country 
by whom he is greatly respected. ... His establishment is & 
perfect model of, good discipline and correct behaviour, and 
the sub-nssistant& under his charge have always been trained 
in habits of business and moral propriety ” * [ 10, 342, 346, 
362, 393, 414. v 
LUMSDEN, Peter Stark. Ben. Inf. & 50. 

. at b. 9-11-29. d. 8-11-1918. 
aet Ens. 10-12-47.. -Bt. Lt.-Col. 21-8-66.. 

©. Lt.-Gen. 8-1-87 ; USL. 9-11-96. 

Son of Col. Thos. Lumaden (1789-1874 ), Ben. Art. ( 1v, 

130, 436], and Hey dau. of John Burnett of Elrick ; bro. of 


time 4 2G - 
PETI e 4 


Qt earlier lines Calcutta, Dehra, : Sireuj, Bidar, Sonakboda, 
Dept. 20-8-60.  *DDn. 713 (108), 9-2-56. 


5IL 


'DDn.643 (19), Report, 2nd Hill Ser. 
"Geo. Mag., 1, 1874 (4). 


MACDONALD 


Sir Harry Burnett Lumsden qe -1896 ) of the Guides, 
DNB., DI B. ( 4575). . 
. od. Addiscombe. UC 
1862, Mary Margaret, dau. of John Marriott, of x. 

Beecliley, Lancs.” - eU 24 

csi. 1870 ; KCB. 1879 ; acs. 1885. DIB. 
- anth. of Lumsden of the Guides. - ) ! 
. 1853, as DAQxO. made recce. sketch ap to head of Kagan 
valley which Robinson incorporated into revised map of 
Hazara [ 209 }. SG. refers to this when applying to Qua. for. 
his services with Kashmir svy. '' As that officer has a 
special knowledge of the country in the Numsook valley and 
head of the Kishenganga, his previous experience may be 
..valuable in surveying the tract. ... So employed he would. 
be almost, if not quite, as near his official post at Peshawar 
as with Lieutenant Robinson, and could rejoin nearly as soon 
by the Bara Moolaa pass via Moozafarabad through Hazara ™*, 

1855-6, with Garnett [215 n.1, 217, 488, 498], on recce. 
in Upper Miranzai and Kurram ; JO Cat. ( 467 ). 

April 1856, from Qma.’s Dept. at Peshawar, re- 
ported to Montgomerie at Srinagar, and with Allgood 


and Johnson on pt. svy. in open country of £. end of 
Kashmir valley. His 2nd board lay w. of Kolsahoi, 
covering Srinagar and Mahadeo, his drawing being 
"particularly artistic". In Sept. recalled for duty 
under rp. ( 225-6, 229, 231, 388, 400 ]. 

1857-8, with his bro. on diplomatic mission to Kandahar ; 
"their movements were jealously restricted, and little or no 
actual surveying work was executed. They returned to 
Peshawar in June 1858'5. On the march up, however, 
Lumsden was able to sketch Kurram valley, with view of 
Safed Koh [ 217, 330; pl. 2 '- He also compiled rough map 
of Kafirstin and Yarkund "from Kaffir information" ; 10 
Cat. ( 466-7, 473 ). 

Had distinguished mil. career; qma. 1868-73 ; ag. 1874-9 ; 
Ch. of Staff, Indis, 1879; Council of Indis, 1883-93 ; Comnr. 
for demarcation of Russo- Afghān bdy., 1884-5. 


MACDONALD, Donald. Ben. Inf. & sc. 
b. 10-12-35. d. 27-3-1918. 
Ens. 20-10-53, ... to sc., 13-8-64 ; Lt.-Col. 20-10-79 ; 
ret. aged 55, 30- 12-90 ; Bt. Col. 28-10-83. 
Son of Gen. John Macdonald ( 1802-95 ), Ben. Inf., Hodson, 
rn (123-4), and Catherine his wife, dau. of John Matheson 


of Attadale. 
m., April 1865, Emilia Frances, dau. of Lt. Crommelin, 


Ba. 
Times, 4-4-1918 ; SI. List., 1-7—81 ; SI. Services, 1-1-84. 


arrd. India, ,11-12-53; sick leave to England, 
20-5-69 to 12-8-60; co. 19-10-60, appd. Asst. Rev. 
Survr.; joining No. 2 Div., Manbhum, 29-10-60 ; 


with ch. 16-12-63 to 1866 [ 396, 400 ]. ny 

Dep. Supt. in ch. rev. svy. parties, Assam, Sind, Karn&l, 
Hissar, tal ing furl. 18724; 1883-4, ASG., Calcutta; furl. 
from 1-12-89 with tr. to Mil. Dept. at age of 55. 


MACDONALD, John. Ben. Inf. & sc. 
b., Salem, 11-65-29. d. 9-9-1903. 


Ens. 11- 12-46 Bt. Col. 11-12-77; 
ret. as M. Gen. 13-12-80. 


Son of Chas. Edw. Macdonald, mcs. and Maria Agnes his 
wife, dau. of Edw. Stevenson; g. son of John Macdonald. 
( 1759- 1831 )[m x, 469]. Ben. Engrs., rps. DNB. ; Hodson, 
m (122-3), Conolly ( 84/57 ). 

Kathor of Chas. Macdonald, Capt. 6tb Ben. Car. 

Clan Donald, m (578 ). . 

1851-2, Ex. Engr. PWD., Ferozepore. . / 

10-9 52, appd. by Punjab Govt., without ref. to 
DSG., Asst. Rev. Survr., Upper Rechna doáb under 


Shortrede ; tr. Jan. 1854 to Thos. Blegrave’s party, 
* DDn. 542 SG. to Mil. 
* xg10. Misc., 13-0-58; ROS Progs., 32, 1862 (304). 


MACLAGAN 


teking ch. at Lahore from 9-1-56 and moving perty 
to Upper Bind [ 7-8, 194, 274, 277-9, 365, 425. - 

23-4-00, furl on mce., sailing from Bombay 
i 5-60, returning Benet 8-8-61, Bukkur 24-8-61, 
‘[ 396-7, 400, 519] > 

1-4—00, Dep. Supt. lst. gr., in dh. "No. 4 Div: or. ; 1867 
Eu Supt. Rev. Bry. Lr. ; and also 1868, ofip. Bdy. Comnr. ; 

B. Progs 1868 ( 215-8 ), 'obsd. solar eclipse at Baijwarra, on 
Kistna R. c. 20 m. £. of Guntùr. - 

Home Dept. 9-12-69, to pol. duty on Cachar frontier; on 
pol. and evy. duty Lushai & x. Chittagong Hills; 1871-2, 
ofig. DEG. in ch. survrs. with Chittagong col., Loshai expn. ; 
s" Fitached himself to the 2nd Goorkhas ‘throughout the 
campaign, and took part with them in all tbeir encounters 
with the enemy. On return from expn. resumed, duty as 
Bupt. Rev. Bry. Lower Circle; Nov.-Dec. 1872 on bay. 
svy. Assam-Bhutan ; 1873-4 fux. — 

Govt. letter, 16-10-76, to 8G. censured Macdonald who 

had sdmitted authorship of several letters to press criticising 
3rd edn. of Manual of Surveying in India [ 254] ss “utterly 
useless as regards professional work of the present day", and 
for omitting all ref. to Radhansth Sickdhar* [521]. ^" 
' Under this reprimand Macdonald -was suspended from 
admin. office ; reverting to ch. X. Deccan topo. sry. took 2 y. 
furl. from 6-5-77 and on return resumed cb. x. Deccan 
6-5-79 till 13-11-80. : 


MACLAGAN, Robert. “Ben. Bust 
b. 14-12-20. d. 22-4-94. 
2/Lt. 10-12-39... Lt.-Col. 18-2-61 
Lt.-Gen. 1-10-77 ; ret. as Gen., 31-12-78. 
Son of David Maclagan, wD., phys. to Forces during 
Peninsular War, and Jane, dau. of Dr. P. Whiteside.. - 
` Blackwood's, Aug. 1894, biog. note by w. Broadfoot; 
Conolly ( 89/202 ) ; Sandes, 0 ( 358-62 ), with portrait.: ~ 
. 1842-3, road- making in Himalayas; May 1843, on Delhi 
Canals; Aug. 1843, ih Baker to Sind; 1844 measd base 
line nr. Karachi [192]; 1846, lst Sikh War. Cunningham, 
Eee E vii), ackn. Maclagan’s svy. in Spiti valley, date 


jer Prcpl Thomason Coll., Roorkee; 1861-79, or. 
Punjab. : 


MARKHAM, Clements Robert. 

Geogr. and Historian. 
b. 20-7-30. . d. 30-1-1916. 

Cadet, mx. 18-744; Mdpn. 26—6-46.... ret. as Lieut. 
28-12-51. Clerk, Inland Rev., Dec. 1853 ; 10., July 1854. 
Asst. Bec., 1867-77 ; Geogl. Dept. from 1863; ret. on pension 
1877. 

. Bonof Rev. David Fredk. Markham, Canon of Windsor saa 
from 1838 Rector of Gt. Horsley, Essex, and his wife Catherine 
Frances Nanette, dau. of Sir Wm. Milner, Bart. of Yorks. 

ed. Cheam and Westminster, 1842-4. 

m., 23-4-57, Mary Ann, dau. of Kev. J. H. J. Chichester, 
rector of Arlington, Devon. 

cs. 1871; KCB. 1896; FBS. 1873; reos, 1854; Hon. Bec., 
1863-88 ; Gold medal, 1888 ; ` PRGS. 1893-1905 ; Bec. Hakluyt 
Soc., 1858-87; Hon. &cD. Camb. 1907. . 

Auth. of A Memoir on the Indian Burieges 1871; 
2nd edn. 1878 ; Catalogue of MS. d Printed... Memoirs 
and Mapa of the Indian Surveys, 1878 ; Narrative of 
the Misssion of George Bogle to Tibet,—appx., tr. of 
"Desideri letter on march to Lbhàsa [240 ]—; 1879 
several Abstracts of reports on Indian Surveys, and 


other works of geogl. interest. 

. Ency. Brit.; DNB.,suppt. 1912-21; DIB. ; OW., £1 620} 
‘ob., GJ. 47, March 1916 (81-76); Nature, 96, Feb. 1916 
Y 627-8). 


ES ] . nm v^ aq ENTE 


IGR Rev, 1872-3, LP. (49), report sd. 17-6-73. 
letlersin Pioneer, 22-4-70 ; Friend of India, 17 & TESORO: 
51 (23), rom. to 5G., 28-351. M 


| Peru; 1859-62, introduced cincho: 


“The spri and one or.two hus about are e 
, Jutta Pani e natives have s curious story. >- 
that 16 years ago it dried up for & whole , and thst 


512 BIOGRAPHICAL : 


1850-1, whilst with xx., on arctic expn. ; 852.4; Nar ie : 


_ 1868, with expo. to Magdala, gue (quinine ) to trae ^ 
From 1863, on BG.'s suggestion, “entrusted is 
geogl. affairs of 10. ; and assumed „Colossal “task “or 
reorganizing geogl br., arran and list pne D 
pub. periodical reporte on ee ie tees pode i 
has Jong been standard history of the Dept? and ‘of 
geogl. work in India [ xv, 268, 280, 302, 381 J. Acoount; i 
of Geog]. Dept. of 10. 1867-77 is given on PP, “399 to `- 
423 of 2nd edn. of Memoir. ^. . DRDANE C 
Survey of India is deeply indebied to Bir Clean at 
Markham, not only for his work at 16., and his pub d 
Memoirs and Abstracts, but also for the stimulating: 
influence he exercised on work p! M be Dept, Tor nearly » 
forty years [ 502, 509]. ore E 












MELVILLE, Alexander Brodie / 
b. 26-29-35, 27 


eee Te, RAI AR T3) o 
- d., Mymensingh, Bengal, 352 715 
` Ens. 10-12-82 ^ - Capt, 12-9-667 refused tz. to ed 


* Son of John Melville of Upper Harley Bt». Mee tA PE 


` ed. Rugby from Aug. 11649; nominsted for A Addiscomibe 5 
but resd. LAE CARE, 


m., Debra Din, 27-3-65, Matilda Jeminn. dau af It-0 X 


4. Ww. Chichely Plowden, sister of Pauline Godwin: Austen 7: 
[ 488 ], who witnessed her marriage. 


23-3-57, applied for appt. to Kashmir sy. “Thar aoe 
at the Thomason College, Roorkee, for nearly & year, and bave 
completed my surveying course and obtained the certificate "E 

184-57, nominated topo. asst. Kashmir: “Byys 3 

"on probation’; joined from Roorkee, Dehra Din? 
23-457, Srinagar: 3-657. 1227, 389). After anra: 
by Montgomerie“ ‘sketched ma large pisos” “of: “high > 
ground at the heed of the x. Liddar, including several = 
glaciers”. - "The rapidity and way in which the work s 
wes done is very creditable; .—it required. great $ 
perseverance and good management’... He then | 
survd. 67 seq. m on Kishanganga2.,- to complole - 
total of 1,300 eq. m. on pinch sosle [329 ]:7 22 : 

With Austen and Murray sood party to Debra Din - 
for cold weather. They were all brought on to pemmt, - 
strength of GTS. 8s Topo. Assts. from 22-958, when ~ 
they took the fd. again [389]. Melville now surv”; 
690 sq. m. in the sandstone hills east of Jammu and : 
then moved to TithwAl on lower Kishangange da : 2 
August he moved io x. Chenkb valley noar Cimb x x 
[230-2 ].. Doa Kos ai ZI er rales Mcd zz E 


He tells of hot sulphur which hih NT saw Tona S 
“situated in the vilage of pes mie north > 


of Kalutrote. There are two Tipi tan. tthe ^ 

temperature of the upper was 116^ F 

was beautifully clear and gave out & i 

sulphur. The thermometer gave the height of eg - -= 

2,518 ft. “The epring is moch used..for b ngon Lini 

plaints, which it appears to be sucoeexfol in Pur E nada 

is the remains of. & serai sort of plaoe built for poa 

modstion of bathers. T Q4, WAR VeRO 
‘called xe. 





y Rd 





that yeer a Bot spring broke ott at B 
[pL 313} After e yeer was out the old spring began to oS 
again and = one Laat gies bx Do, Fee Se AE >L 


Acc ais SMade (eT 


? Goit. letter pub. in Gaz. and Pred of India, 11-11-76; Macdovslds + 
Antb. of a raves in Peru and Indsa, pub. London, 1862, ° 


-4ODe . 
Eee a T Ser E Irc 


NOTES 


"Close to the spring a koam of conl, or what appeara to be 
.eon|, crops out, and 1 observed it in several other places in 


the ravines near tlie spring. All the rocks about appear to 
have been mucb disturbed. ] brought away specimens of 
the coal The spring and the seam of coal are mentioned by 
Mr. Vigne ip his book!", Ferguson (157) describes similar 
epring, Sundra Brari, at x. end of valley. 

May-June 1859, with Ryall, made 2.inch svy. of 
Srinagar, later reduced to half-scale [ 232, 233 n.4 
239]. Then survd. country drained by Dras R., 
beyond Zoji La towards Kargil, and "completed a 
large tract...on the Sooroo R. and its branches on 
}inch ecale". At end of August had to break off 
owing to ill health and came in to Srinagar to finish 
up drawing and hand-printing of fd. sections [ 233 ]. 

During March 1860 to the Pabhi hills or. Jhelum, 
making “a most workmanlike sketch of this difficult 
| piece of country" that was incorporsted into Short- 
rede's district map of Gujrat [273 ]. Then marched 
to Kashmir and during May survd. first to N. of 
Hari Parbat, and then to the upper Kishanganga, 
w. of Gurais, where he was much troubled by snow”. 

In July took up work along the great range between 
Ladakh and Wardwán, and sketched the ‘‘Kun and 
Nun peaks", 23,500 feet above the sea’, and their 
numerous glaciers, besides the terrific country N. of 
the Brāma glacier[ 235]. “A capital season’s work. 
.. "The geological knowledge which both Captn. 
Austen and Lt. Melville possess will be of use as the 
rocks of the highest peaks are not known for certain". 

During 1861 survd. Z&nskàr valley and range run- 
ning E. & w. between Indus and Gt. Himàálaya range. 
Returned to Debra through Chamba ''instead of re- 
turning to Kashmir as usual. I propose now remain- 
ing here...and...working up my planetable section, 
making the duplicate, and working up my notes, 
routes, etc., ... which will give me plenty of occupa- 
tion until the Kashmir party arrives "f, 

During past two seasons took a large number of 
photographs, “some of the views taken by him of 
glaciers and the bare rocky ridges...being particularly 
definite and characteristic’. They included the 
village of Padam® [ 141, 331 J. 

Nov.-1861, Montgomerie recdd. him and Austen for promo- 
tion to Rs. 618 as full survrs.; besides their excellent 
topo. work they had “learnt the use of the theodolite 
and taken share in the ordinary computations of the party". 
This promotion did not come till 1865* ( 389—90 ]. 

1862, taken ill on march up to Ladakh, and returned to 
Srinagar where he was “employed on office work, photogra- 
phy, etc.". During recess at Dehra aastd. on compe., 
‘and continued his practice of photographing maps. He 
succeeded in taking admirable negatives of the maps of 
Jummoo...and Little Tibet, reproducing them on the scale of 
the originals" [ 237 J. 

Starting into Ladakh in summer of 1863 he again fell 
ill, and got back to Leh with great difficulty ; he was helped 
in and doctored by Ryall, who was also very ill himself. 
His l.inch svy. of Leh appears on sheet 18 of 1868 map of 
Ladakh, IO Cat. (251) | 239n.7]. 

.Oct. 1863, tr. from Kashmir for ch. Gwalior & 
CI., topo. party, taking over at Dehra from Robinson 


1DDn. 715 ( 477 ), 3-5-59 ; not located. 
Brama Pk [ pl. 13). 
Tam. to sts., 29-11-61. 
Melville's narr. Nos. 1 & 7 Parties. 
TOM. to SG., 12-5-52. 


*DDn. 53 (77), Melville to sts., DDn., 23-9-61. 

.' GR. Trig., 1862-3 (4n. ; OTS. Syn., vu ( xsxv—C ). . 
* IO Cat. (177), Chittagong map photo. by Molville, 1867. 
!! DDn. 609 (227), 109. to SG., 114-55. 


` 
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10-11-83*, and holding ch. with occasional intervals 
till tr. to Pzo. at Dehra “to study the process of 
photo-zincography under Mr. Hennessey [ 330-1, 502 ] 
-.Capt. Melville is an excellent photographer". 
March 1867 took over ch. of the map office at Calcutta? 
taking leave to England, Feb. 1869 [ 501 n.4 J. 
Returning from leave in Jan. 1871, he was on his way to 


take ch. of Khasi & Garo Hills avy., when he d. suddenly at 
Mymensingh ; GR Topo. 1869-70 ; 1870-1 (21). 


MONTGOMERIE, Thomas George. 
Ben. Engrs. . 
b. 23-4-30. d., Bath, 31-1-78. 
2/Lt. 8-640 ... Lt.-Col. 1-7-74 ; ret. as Col. 103-76. 

Son of Col Wm. Eglinton Montgomerie of Annick Lodge 
co. Ayr (1789-1852), and his wife, Susannah Fraser, dau. 
of John Anderson; gt. nephew of 12th Earl of Eglinton & 
Winton. An uncle, Thos. Montgomerie ( 1796-1819 ), served 
in Ben. Art., 1814 till death in Calcutta, Hodson, m ( 316). 

ed. Addiscombe ; Pollock Medal, 1849. 

m., England, 11-2-65, Jane, dau. of M Gen. J. J. Farrington 
(1790-1858), Ben. Art., Hodson, n (165-6); she d. 
20-7-1916, leaving son, Hastings Seton Montgomerie ( 1872- 
1949), of Gray's Inn, London, TD., auth. of William Bligh of 
the Bounty, pub. London, 1937, who d., London. unm. ; one 
son d. on 3rd day after birth, Mussoorie, 11-9-69; the yr. 
of 2 daus. d., Bath, 1952. 

rns. 1872; reos. Founder’s gold medal, 1865; annual 
Montgomerie Memorial Prize, RE. Instn. 

DNB.; DIB.; Conolly (91/267); Debrett, sv. Eglinton 
1945 (372); Burke, 1932 (919), 1956 (747-8); Markham 
(427-9); Ubique; REJ., vin, 1878 (29-31); JRGS., 48, 
1878 (cxlv-viii); ROS Progs. X (164); xxn (317-20); 
Geo. Mag., rv, 1877 (123); Addiscombe (568); GR Trig., 
1875-6 (3-4), note by Hennessey; Yule, 1 (168); Burrard 
& Hayden ( 56-8 ); Sandes, n ( 200-1, 231-3), with portrait ; 
Mason ( 76 ) with portrait ; 

Portrait from photo-group, Calcutta 1861 [ 340 n.3, 517, 
pls. 20, 23 J. 

arrd. India, June 1851; appd 2nd Asst. ers., 20—8—52, 
joining 1-10-62; lst asst. 24-3-54. In appn. for appt., 
notes that he had “read the usual engineer course of mathe- 
matics, including spherical trigonometry, differential and 
integral calculus, and the rudiments of astronomy "to, 

1852, with 5th Co. s. & m., emp. on Hindustan-Tibet rd. 
writing to SG. from Kasauli, 28-9-52 ; "I have this day been 
relieved from the charge of the Dagshai Division of the Hill 
Roads and...start this evening per dak to join your head- 
quarters at Masouri" ; 9-11-52, joined Rahun ser. under 
Logan Í 50 n.3 J. j 

1853—4, asstd. at meast. Chach base, obag. triangles of 
verification with Barrow's 3.ft. theodolite [ 43, 150]. Oct.- 
Nov. 1854, with SG. on boat journey down Sutlej to Karüchi 
—leaving SG. sick at Mithankot-——emp. under Strange on 
meast. base-line, Dec. 1854 to Jan. 1855 [ 44, 309]. 

Selected in Sept. 1854 for ch. Kashmir avy. [ 3, 
221, 361, 363, 380-3]; "After the measurement of 
the Kurrachee base I proceeded up the Indus in a 
river steamer leaving Kurrachee on the 24th of 
January and reaching Mooltan on the 13th February. 
From Mooltan I went to Lahore to..[ consult the 
Punjab Govt.]. From Lahore I went to Umritsar 
where I found on 23rd. Februnry the party under 
Mr. Johnson’ [ 208, 222, 480 ]. 

The party left Amritsar on 2nd March, and 
followed Bari doáb canal, to head works on the Ravi 


2DDn. 717 (156 ), 19-6—90. I *Ser and Mer [ 87 n.4]; Ser or Nana f pl. 6]; 


OTS. Syn., vii ( xxxii —C ). * DDn. $81 (80), 
"GR Trig. £ Topo. 1864-5 ( Appx. A, i-iv ), 
 DDna. 545 (101 ),. 
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near. Madhupur [ pl. 13), where they crossed into 
‘Jammu territory! to reach Gurhsgarh ns.: The heavy 
‘buggege, the 24-inch theodolite, and the sepoy guard 
were dropped, and the adventure started by etenb ing 
Saraoli peak, 8,177 feet above sea ( 222 pou 


TUM IE 


With only two asste., Johnson and Douglas, he 
now carried prepl. triangles ecross Pir Panjé) range. 
After selecting first four stations, Montgomerie 
returned to make final obsns. leaving Jobnson to 


complete lay-out over the top and into Kashmir 
valley, [ 222-3, 505 }. 

Started obsns. at Gurbagarh on 20th April, working 
with 14” theodolite in preference to 24* that was too 
cumbersome for mountain work [157] After 
arduous climbing often in tempestuous weather, he 
completed his meticulous obsns., sleeping many 
nights together within .200 yds. of summits up to 
15,000 ft. with snow often 10 ft. deep. ‘The rigorous 
rules of the cTs. were not in the least abated” 'd 5, 
10, 286-7 ]. . 

"Occasionally, in consequence of clouds ui. storms, ‘the 

] party bad to remain pitched on the snow for upwards of a 
week at a time. On the Pir Panjal peaks the electricity was 
so troublesome even when there was no storm that it was 
found necessary to carry a portable lightning conductor for 
the protection of the theodolite [ 223-4 ]. 

"Even for our very small camps sufficient space could 
never be got quite close to the stations on the pesks. During 
the day this did not matter, but at nigbt..it was rather a 
difücult matter to get back from the observatory tent after 
-taking observations to the lamps. Soon after sunset the 
surface of the snow became as slippery as glass, affording 
by no means a satisfactory footing on a narrow ridge witb 
precipitous slope, or a precipice on either side” [ 224 J*. 

After this battle with the elements it was a relief to des. 
cend into tbe valley, and to march into Srinagar on 2Ist 
July. Outdoor work was resumed in mid-Aug., but was 
constantly delayed by clouds and mist. After extending 
triangles westward across the Wular Lake, Mountgomerie 
and Douglas followed the Jbelum and visited Murree. He 
reported that the road might some day be made fit for laden 
camels [ 224 ]. 

At this period the main route into Kesbmir was via 
Jammu and Ràjaor, and over the Pir Panjal pass, and 
Montgomerie describes the main passes into the valley ; 

“The Pir Panjal pass, though a very high one [ n, 462 ft. J 
involving a halt on nearly the highest part, is much used for 
traffic, part!y because there are but 4 or 5 severe marches on 
the road between Aknoor and Srinagar [ pls. 6, 13], avd 
partly no doubt from the ease with which Thanna may be 
1eached from the plains [ 1v. 291; v, 224, 228; pl. 13]. 

On return journey to Dehra Dan called on the Maharaja 
at Akhnar, and reached Sialkot on lst Nov. [ 370]. 

In 1856 with party increased by more asste., and with 
3 mil. officers to join ih Srinagar for topo. work, Montgomerie 
deft Dehra 4th March, reported to the Ch. Comnr. ‘at Labore 
.And reached Jammu lltb April. Left 15th; ' Saw the 
Mabarajah yesterday afternoon. ... My traps left this morning 
-and L..hope to be in tbe valley before the end of the month 
[4801]. “ Johnson..is to go by the Banihal route; I am 
:going by Rajauri. Brownlow is flourishing ; we are both quite 
delighted to be en route once more*" [ 225, 404 ]. 

They reached Srinagar 30th April, and Mont- 


:gomerie spent May starting off his asste., and instruct- 
ing his mil. officers [425, 488]. He then took 
Brownlow with him to complete obsn. of the main 
‘triangles west of Srinagar, being much interrupted by 


` now crossed by bridge on Pathankot-Jammu rd. * DDn. 


51 (12), to SG. ‘Sandes, 11 (199, n.2); 
SJASB xxvi, 1857 (266-74 ) Tom. on heights of snow peaks, 


being Wm. Beverley ;' “and his, “aketch’ Shows" 


.high". The apprx. position ind height: of these F 


letter from his son, x.s.x. 10-12-1926 to The Field, 27-12-1928, “with Be 
*DDn. 716 (84), EG. to Mil Dept, 26-$-57. ..7- 


NER 
tain. In Sept. he sent Browilow c on de S 
Jhelum valley, and himself climbed Haramı 
massive height some 22° m. N. front 
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starting point for the n. ward extension ae, 
, 800 ft. below the summit [ 88, 2253] 7 3 nua 
^. It. was from this point, on 10th and 11th nE X 


that he`got his first view of the Keds 
at distance ofnesrly 150m. “He took horizontal angs 


vertical angles to two great peaks which he’ sketched 
in the margin of his angle-boók { 85; 225-5]; “Fat 
identification purposes he dubbed ther K1 Land KY, 
K l being the nearer And nore prominen a 
2,600 fi. the lower 2. SS : 
We find no confirmation of ihe. “story dd - 
mented to his recorder * Baba We have: “shot tthe} 
Giant”, or even "Thati 38 “the. Giani*4- 
thing, he had no *'babn?' with bin, 
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appreciation that E 2 was the giant, 
report records that “these ‘two posts iode kon 
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were not known until Brownlow got “further 7 rays fran 
stations to the north in July and Aug: the Toliowsng’ 
year [ 90, 226, 229, 493]. From Harümukh Monbt 
gomerie also got further rays to Nanga Parbat 3 xih: 
a sketch [87]. In all he reported for rg pR ion = 
and heights for 36 snow peaks Į 87-B PY aE 
As with Mount Everest BUIVIB. Vivo bots Goal to? 
find’ any name for K 2, but “in this’ vase the pros 
symbol has 'been retained’ on official ma jA på. The un mie 
fortunate acceptance of the name Godwin-Auslen zy 
many is much to be deplored.” for. “that redoubtable. 
survr. had nothing to do with the’ discovi ezy Gl ihe 
pesk. He joined the survey as "plahetabler 3 in] B57. 
and did not work in the ‘Karakoram arcs till ^]560, 
Montgornerie's son , Hastings Beton, protested Mgelust 
tbe name being used in this manner and writes to The 
Field, 27-8-1947 ; “My chief oocupation of thé mo- 
ment seems to consist of ‘debunking’ tbe belief that 
Col. Godwin Austen either discov. ered K 2, or waa thé 
first to take an observation to it. .. "Tbe G A “myth- 
is very tiresome. It was only started aftar my father, 
was long dead, and before I was e olg enough: 1o Sbjex: 
[ 89-90, 95, 513 J’ airen AC MW d 
Godwin-Austen himself ids no Vieh ‘for his r 
to be used in this way [ 489 ]- Qe ap Man tre Ten 


emit 


From Haramukh Montgomerie m 
a peak above the road to the X. where Pe eet bai g 
for the season. After a last inspection o plapctablort he > 
started the return march to Dehra 7-5 FS P AE e 

“In addition to the „professional “work, 
“Lieutenant Montgomerie to carry co & ^ greet 
correspondence, beth with His Highness Maharajah "Doo. 
Singh and the severa] native fonctionaries, as wel s wiih 
this office and the various detachments. `- . This spec vay 
-wuch 10...persona) labours in the feld™, He was in Tact R 
charge of two distinct operatio 
—each with its separate staff I. 388-9 ).. 

Montgomerie was back in mes 


with more ofco and asste. to train, and ; 
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NOTES 


who had been such a good friend to the survey. 
There was some talk of possible disturbances if he 
were to die, and there was some doubt as to the 
attitude his successor might take towards the survey. 
Montgomerie heard nothing of the mutiny until he 
received news from the SG. on llth June [ 228], 
and decided to make no change in his plans except 
to call in Brownlow from the Kagan to take over the 
main trgn. towards Skardo [493]. He thought it 
better to remain himself in Srinagar in close touch 
with the Māharāja and his ministers. His knowledge 
of the country was indeed of considerable assce. to the 
Kashmir authorities in devising plans for dealing with 
a body of mutineers who tried to cross the borders 
from Peshawar [ 482 ]!. 

The Mábaràja died on 2nd Aug.; "On the 3rd his body 
was burnt according to the Hindoo custom. An earthquake 
took place at the time of his cremation’ Lieut. Montgomerie 
went to the Shere Gurhi to show his willingness to do all 
honour to the deceased. ... Addressed an official letter of 
condolence to H.H, Maharaj Ranbeer Singh. ... On the 7th 
August..paid an official visit of condolence” [ 230 J. 

Was greatly relieved to find Ranbir Singh was equally 

friendly towards the survey, and that the slight wave of 
hesitation shewn by officials was soon dispelled. “Business 
with the young Maharajah has been carried on in the most 
satisfactory manner”, 
_ One result of the disturbances down country was shortage 
of cash, and on Jst Sept., reports Montgomerie. “July's pay 
has not been received, and...it is understood that none will 
be issued till October. Arrangements have been made to 
meet the difficulties. ... Lieut. Montgomerie has to provide 
for all the officers, as well as his own party [ 485 P”. 

Delhi fel! to the British on 14th Sept. ; In Srinagar "tbe 
eclipse of the sun was seen well on the morning of the 18th. ... 
A Royal Salute was fired on the 26th, ... and the Maharajah 
sent his compliments to Lieut. Montgomerie to let him know 
that it was in honour of the fall of Delhi, which he had just 
heard by express was entirely in our possession’’> [485]. 
Montgomerie had for these last few months been the senior 
British officer in Kashmir. 

In October he found time to sketch a magnificent 
coloured panorama of the Pir Panjal which stretches 
along the s. side of the valley. This was taken from 
a point on the s. slopes of Takht-i-Sulaiman, or 
Shankachariya. The original was 53 inches long, and 
coloured copies were printed in Calcutta between 
1859 and 1861 [ 239; pl. 15]. Montgomerie ack- 
nowledges a final proof; ‘‘Many thanks for the 
complete proof of the Kashmir view. I think it is 
capitally done. I have shewn it to Mr. Simpson the 
artist’, who has had & great deal to do with litho- 
graphy ; he seemed pleased with it. I should. think 
one hundred copies...would be ample”. "ES 

Survey of Kashmir and Jammu south of the main 
range was brought to a close during 1858 and the }- 
inch map completed at Dehra by the end of April , 
[ 231, 238, 319, 370]. 

During August 1858 there was an exceptionally severe 
Sood on the Indus which reached Attock on night of 10/11th, 
due apparently to bursting of some glacier dam in the higher 
reaches. A similar flood bad occurred in June 1841*. 


After wide enquiries Montgomerie came to the conclusion 
vw 


1DDn. 716 (156), Report for Aug. 1857 ; ib. (136), to Asst, Comnr. in Kashmir, 11-1—57, also 51 (35-8). 
7ib. (173), Report, Sept. 1857. 


(158), Report for Aug. 1857. 
DDn. 25 (167 ), 21-90-61. 


"JASB. x, 1811 ( 615-20, 622 
(10-29 ) ; paper by Mason. 
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that the origin of the flood was on the Gilgit R., probably in 
“Naggar, an independent district which the Maharaja's 
people called a part of Yaghistan, quite inaccessible to 
ordinary messengers. Nothing would induce a man to go 
there, and the Wazir said that when a present was offered the 
man took the money but only went & short distance and 
returned after a time with a made-up story. ... 

“Beyond the fact that the flood bad come from the Gilgit 
river, ...as shown by its carrying away the...gateway of the. 
Namba! Fort, nothing positive was known as to the course 
of the flood, or the...site of the place dammed up, though the 
Boonjee sepoys believed it came from...Naggar. ... 

"] feel quite certain that it did not come from sbove 
Skardo. ... Two of my assistants were working round Skardo, 
and another was working on the Shyok river within a 
month afterwards [ 232-3 ]. ... They heard nothing of a large 
flood from any of the inhabtants. ... 2. 
© “Should the river Indus, or any of its tributaries be here- 
after dammed up in any part of the Maharaja's territories, 
there would not be much difficulty in getting information. ... 
If, however, an obstruction sbould arise on the Gilgit River 
or any of its tributaries, there is in the present political state 
of those vallies no chance of getting timely warning "* [ 482). 

During 1858 trgn. had been extended up the Indus 
into Ladakh and in 1859 start was made on a ]-inch 
planetable svy. [232]. After starting off various 
detts., Montgbmerie himself accd. Melville to make 
personal recce. of this distant and inhospitable 
country. Dropping Melville at Kargil he went on 
to inspect the trgtrs. and push on into the high land 
of Rupshu as far as the Tso Morari lake ( 141, 233-4 J. 

During May 1860 he made astr. obsns. at two 
stations nr. Srinagar and found deflection of the 
plumbline with strong southerly trend [137 n.1 
234]. Hethen left again for Ladakh, this time 
with Austen who had just rejoined from England, and 
was now bound for the Karakuram [ 235-6, 240}. 
In Aug., however, he had an urgent call back to 
Srinagar and spent the rest of the season at hdgrs. 
[234]. The Kashmir army now staged a successful 
attack on Gilgit which was captured with the loss of 
one man on each side. Montgomerie attended the 
Royal Durbar celebrating this triumph, &nd amongst 
the offerings presented was.a magnificent bearded 
markhor. Lesser trophies were distributed to Mont- 
gomerie and other guests [ 481 J. i 

During 1861 he submitted s report on the svy. to Punjab 
Govt.—M 393, DDn. 53A [ 229 n.x }—witb important papers 
on the Geography of Central Asia, the prospects of trade, 
and the possibility of geogl. exploration. He also bubmitted 
his map of Kashmir Routes [ pl. 11 ], which he followed with a 
pamphlet giving precise details, which proved of great value 
and passed through severa! editions [ 238-9 F. 

Earlier in the year he had accd. the SG. to Calcutta and 
remained during the hand-over by Waugh to Thuülier. He 
appears in a photo. group taken on tbe occasion, but like 
all other portraits available it is far from flattering [ 340 n.3, 
417; pls. 20, 23) He himself succd. to tbe post of Astr. 
Asst, vacated by Walker [ 380-1 ] 

From 1861 his few adventurous survrs. extended trgn. 
and }-inch sketch.svy. to the far borders of the Maharaja's 
territories, w. towards Gilgit, X. to the crest of the Karskoran, 
and r. to the frontiers with Tibet. The }-inch map which 
covered the country south of tbe great range was completed 
at Dehra Din early in 1861, whilst the syy». to the north were 
pub. on the 8-mile scale in 1863 [ 239, 319, 330-1 ]. 


! DD». 716 
* Wm. Bimpson (1823-99 ), visited Indin from 1858; DNB.; 
‘DDr 717 (7Z), TOM. to Punjab Govt, 23-8694 cf HJ I. 
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He now pressed forward proposals for exploration 
beyond the northern frontiers through the agency 
of trained Indian explorers, and during the next 
twelve years, supported by Henry Trotter, he not 
only directed the training and control of these devoted 
servants of geography, but disentangled and arranged 
their hard-won notes and sketches [ 380, 448-9 J}. 

7-11-64, reported that "the triangulation and 
topographical work of the survey of the Dominions 
of H.H. the Maharaja of Jummoo and Kashmir has 
been brought to a close ss far as the field work is 
concerned, and as far as it is at present accessible to 
Europeans. We are now engaged in bringing up 
the computations, reporte, etc? " [ 146-7, 237, 506 ]. 

20-2—65, suffering continuously ''from low jungle 
fever", took furl. on me. to England, having been 
continuously on svy. duty since 1852. He married, 
was honoured by the Ros. and rejoined 1-5-67, 
taking ch. of his old party, now emp. on Kumaun & 
Garhwal topo. svy.; May 1868 to Jan. 1869, acted 
as Supt. Topo. Svys. in addition to his own duties 
during absence of BG., and again as full-time STS., 
1870 to 1872. Took furl. on mc. early in 1873 and 


did not return [ 399, 491, 502, 508 ]. 

Writes to Walker from Portishead, Somerset, 7-5-73; 
“We have been down here for some time, and I think the 
place agrees with all of us. A strip of garden and a buge 
green field separate us from the shores of the Bristol Channel, 
so we have sea air and the country at the same time. My 
wife has got quite rested after the journey, and the two 
children are very flourishing ; even I have picked up flesh". 

Heaviside wrote a year later from Kew; "I saw Montgo- 
merie at the R.E. dinner., ... stil Jooking very ill and 1 was 
sorry to see so little outward evidence of improvement”. 

Montgomerie again, 30-7-75, from Paris; ‘As to returning 
to India; I do not like the idea of leaving the service; on 
the other hand, it is a business to go out to India and to 
arrange &bout my family. ... Another question is, that, having 
got my health into good order, whether I had not better 
refrain from going into barness ugain ; ; s whether I bad not 
better let well alone. ... 

“Tf I came out st all, I should be inclined to join in Nov- 
ember; I have rather a horror of the rains at Mussoorie, and 
I should not like to commence another tour in India with the 
rains, for practically there is no escape till October-November”. 

“I am over here looking after an exhibition of maps for 
a Geographical Conference. ... They asked me to represent 
Great Britain, and so I bave been installed as Commissioner, 
and have my hands full of work. India and the co.r.s., are 
properly represented, and I think it will make the work 

etter known. ... 1 brought you and vol. I ( GTS. ] promi- 
nently forward" [ 129]. 

Again, from Portishead, 9-9-75; "I bave not quite done 
with the Paris Geographical Congress. J om only over here 
temporarily, having come originally to attend the British 
Association at Bristol, which is some 13 miles from this. 

“The French Geodesists were really very enthusiastic about 
the Great Trig). Survey of India. ... I showed them your 
vol. I, and the computations, levels, etc., and our Auxiliary 
“Tables, and I understand they are going to give Hennessey 
what is the equivalent of an ‘honorable mention’ for having 
‘edited the Jast edition. 

“They wanted to give but one Jot of distinctions, to the 
-G.T.8. only, but I said that would never do, as they had also 
got the Ordnance Survey before them, and eventually they 
awarded it one too. ... The Ordnance folk would have said 
I bad merely been looking after Indian interests and had 


left them in the lurch. As it was, they were very jesous of... 


1Markham (148-65, 428); SI. Records, vio ; “DNB. 
( 37), to Mil. Dept. 
Nov. 1956 (279-93) with map. 
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an Indian offcer, though an m. "being mad nye i 
Commissioner, ... E E- o the Ban 
“I was very much interested in the eir RA 
studied their maps as much as I in the Ruslan section, and 

Walker was still pressing him to come ont to not ES 
but he writes finally, 1-10-75 ; "I was forced to tle 
to you that it could not be managed. ... I should ha ee 


‘Ba 


to have acted for you. ... I must see what my notions ve ped 


the end of anotber six months. I are Ab; 
Geographica] Conference, ... and rill eee ded the Tura 
Letter of Distinction which they awarded to the ome E me 
He formally ret. in March 1876, having moved to t. ice 
in 1875, where he died in Jan. 1878. His yo 
in the same house, No. 66, Pulteney St., 24-19 198°; ab $: 
been a briljant violinist whilst ber dán) sister was a e bad 
painter. Neither bad married. pec 
Preserved at ono. Museum, item ] : uz 
of drawing insta, with lower drawer i uem we bor 
colours. - . pem wax Vd 
MULHERAN, James [ry 3841. Civ. esl. FUA 
b., Wales, c. 1-5-17. : ^E S. E: uncov 
à. Seoni, C.P. 25-3-69. 7 e ^n, urs ME 
Writer, 800., 27-11-32; Bub.Azst. | ‘ors, 394 4; seh 3 
Senr. Ist cl. sas., Rs. 259-12, pm, 22-7244*7.- E wth 
Civ. 2nd. Asst., aTs., @ Rs. 420 pm., 1-112945 3 Burm 
Rs. 600, 1-1-55 [ 419 J. ` Tox Er 
Son of Owen Mulheran who arrd. India EN 18237 
bro. to Owen, of ors. [ 1v, 375-6, 385 ; V, 419} _ ELE 
m., before 1847, Margaret Clarentine, their dau. esp 
Allahabad, 23-347. roe 
arrd. India c. 20-11-32; served Gt. Arc, 1834-86; Axe 
Him. Conng., Karara, & Gurwani ser., 1836-47 [ar "nM. 
12 n.2, 361, 369, 403, 409}. With Du Vernet to xw. Him? 
Long}. 1847, doing exceptionally well on minor trgn. and plans 
tabling i in hills [ 422-3, 474 ]. SG. reports, 20-850; Aat bef 
had “conspicuously distinguisbed himself by his real, activity A E 
and ability in surveying tbe very difficult mountainons country. 
between Kangra, Nidown, and Mundi. He is noless deert $; 
ing of commendation for his uniform good conduct and. Kind 
ness" towards the natives of the country by whom “he di 
much respected and liked‘. OF Abe Fee 
“None of the assts. of the party had any previous * practica] : 
acquaintance with the method of filling up the e eed = 





detail of a mountainous country, B task -of no 
diffculty in which few succeed. ... Mr. Mulheran eas sone 
of tbe first to master the rystem, &nd his an 
conspicuous for their good quality as well as for the quantity of * 
work achieved”. He recdd. him fora personal alloe. of Ra 100 | 
pm., of which Rs. 63-3-9 was sanctioned, bringing his pay - 
up to Rs. 323 pm. [ 35, 36 n.4, 200 n.2, 416 JF. - . 
During summer roonths of 1851 rivalled "Eedan 
in running remarkable ser. of minor trgn. into thè. 
hills. ‘17th March...commenced minor series east 
of Mandi, observing both sides of Beas ; took triangles 
northward towards the Rotang Pass which wa 
reached 13th June [ by ] station...15,124 ft. Beres 
then followed Chandra River till junction with Bhaga, 
then north-east up the Bhaga, closing st Bara 
Lacha Pass at end of August [ 201-2, 286 ]......1 3. 
“Started another series west across the watershed 
of the Chandrs-Bhaga and Ravi, through mam 
valley of Ravi, closing on principal triangulation: 
south of Chamba. ... Fixed Sultanpur, "Trilokns th,’ 
Barmaur, Nurpur, Manikaru, and many snow peaks. 
Many...ststions in Bhaga valley 1 rose to M, 000 f. 
202,pl.6]"5.- UD 
I His Bon was much appreciated by the Comar. [294 dl 
who writes to BG., 21-593; "I bave lately seen a good deal 


ta Eset unaa 


Eur. Letters, 1 (14; 111-2). *DDr. s 
‘GTS. Syn., vn (lvii —C)., cf. AJ. rx, 293 


f us Mulberan in Kalu, and have beon very much gratified 
th what I have seen, both of hia work and himself, as 
e information...obtained from him [ 426 J. 

e is just the kind of person for these wilds, sensible, 
pé and conciliatory, and getting on admirably with the 
7? 


me 


le. ... You certainly deserve infinite commendation... 
£e particularly for the introduction of the planetable 
td the admirable topographical surveys thus secured. . 
[." Notwitbstanding...the extreme difficulty of triangula- 
ip; in such a country, Mr. Mulheran seems in no way daunted, 
is getting on apparently to admiration. .. I trust we 

jill have no difficulty in getting 2 staves placed for him on 
cible pointe at the summit of the range’. 

The high Himalaya is a hard country—villages are fow 
‘al far between—supplies have all to be imported. Mulheran 
md it difficult to keep his men st work; “J am now 
tching the ground between the Bara Lacha—Kalzam 
4e—Rupshu...and Zanskar [205 n.5 J. The Chandra and 
Saga rivera have their sources near the Bara Lacha, and 
th have been sketched from their sources to their junction 
zer Tandi. ... 
"| bave now been 15 days away from a village and have 
wut 15 mannds of atta remaining to subsist myself and 
ple while..sketching the ground north of the Bara Lacha 
wnding Lahaol from Rupshu. I arrived late this evening 

the Spiti or Kulzum Pass but, having lost sight of my 
«ints, ...have been unable to do anything. Tomorrow I 
nd proceeding to a hill about 16,000 feet above the sea, 
p which I am in hopes of being able to..sketch what 
Pu to fill my board. ... 


en 


yum 


heic 


à 


“All my men are worn out, and..it is with the greatest 
Züculty L..make an ordinary march. ... All would no doubt 
zve me tomorrow were they certain of their arrears'"?, 
‘During 1852 he extended trgn. and detail evy. 
z. into Chamba. He started at end of April at Dala 

x. north of Pathankot, and brought his trgn. N. to 
xe Sachi Pass ‘‘on the great snowy range dividing 
-hamba proper from Pangi, the Chattardhar Range", 
oe higher summits being from 17,000 to 18,000 ft. It 
vas rough going and Mulheran had a nasty fall, ‘‘the 
tock of which was so great as to deprive me for a 
ime of sense and motion [ 204-6 ]. x 

| “A few days subsequently I suffered distre singly 









Som being obliged by unfavourable weather to 
*main a night upon the summit of Sachi snowy cone, 
ad...& visit to the station above Sachi was followed 
`y shifting pains acroes the shoulders and along the 
tine, which..led me to entertain doubts of being 
thle to finish. ... Though much better...I am far from 
zell, I am, however, steadily progressing and hope 
n...another month to finish the whole of Pangai and 
sconsiderable portion of Chamba Lahaul" [ pl. 11 J?. 
` He successfully completed the svy. and, marching 
Sack via Mandi and Bilaspur, reached Dehra Din 
m 25th Oct., having survd. nearly 3,000 sq. m. on 
‘he j.inch scale during the season, besides about 
1000 miles of trgn. [ 205-6 ]. 

1-1-53, took over ch. of the party after Du Vernet's tr. 
b Assam [20, 351, 423 ] spending summer in high ground 
Tom which the three great rivers, Sutlej, Jumna, and Ganges 
Mave their sources. With Sbelverton and Dyer he tried 
Vithout success to link up the trgn. across the great range. 

Working from the south he was himself defeated by heavy 
Now round the Nela Pass. ‘The impossibility of approach- 
g any of the passes leading into Tartary or of occupying 
"intas sufficiently elevated to command a view...subsequent 
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to the heavy falls of snow in October induced me to lose no 
time in proceeding..to..the measurement of the Chuch 
base-line. ... I accordingly marched from Derali near Gun- 
gotri on the 20th October, and proceeded via Dehra, Ropar, 
and Hoshiarpur to Adinansgar, at which place I was joined 
by Messrs. Shelverton and Dyer from Kanawar" [ m, 40 J*. 

Feb. 1864, after asstg. in meast. of Chach base-line, 
asstd. Strange to measure width of Indus below 
Attock in search for site for suspension bridge [ 43, 
208, 532 Jj. He then returned to the head of the 
Sutlej valley and pushed the svy. as far east as possible, 
whilst Johnson made the connection to the south 
[208], bringing operations of Him. topo. party to 
successful end [ 207-8 J. . 

Mulheran had done so well on the Himalaya avy. 
thst SG. now selected him to restart Hyderabad svy. 
that had been suspended in 1850 [178], and he was 
appd. eurvr. in ch.‘ from 1-1-55, on salary Rs. 600 
pm. [ 4, 384, 403]. He did remarkably well, worked 
harmoniously with State officials and, owing to 
difficulty of finding European or Anglo-Indian sssts. 
recruited and trained a number of Indians with 
excellent results [ 178-9, 268, 416, 426, 447, 485 ). 

“Mr. Mulheran bas also perfected himself in photography 
and is now employing that art in copying and reducing bis 
maps. He is also preparing an interesting report on the 
country with photographic illustrations [ 142 J*”’. 

His photography had excited the interest of the aa., and 
the sz. writes to Govt. in 1858; "I have just received from 
Mr. James Mulberan...who is a most expert photographer, 
five exquisite specimens of his work to be presented to Lord 
Canning as samples of & large collection which he is making 
for the Governor General ... If there are any particular 
people or places in the Deccan within a moderate distance of 
his work of which Lord Canning may require photographs, 
he will gladly furnish them. 

“The specimens...are a single portrait of Janojee Bhonslam 
commonly called the young Raja of Nagpoor—a group with 
Janojee and five of his frends and attendants—a pavilion 
in the Maharajbagh at Seetabuldee—and two views of Jain 
temples at a waterfall...in the Baitool District". 

1861, allowed cost of chemicals and materials at Govt. 
expense for photos. of people of cr. and sent in 20 copies 
each of various groups, "executed in a masterly style", 

Marwarees, or cotton merchants of Berar—-Koambees, or 
cultivators—Lingaith banias, and ordinary banias—Gosains, 
two groups—Rohillas—Gonds, Kalwas, and Komars of Berar, 

Policemen—K osars, or braziers—Wadaries, or navvies— 
Korku trackers of tbe Satpura Range—tTailies, or oilmen— 
Gypsies— Brshmins and Purboos of Comnr's. Courtant of 
DC.'s court, Amraoti— Rahkwar Rajpoots of Fort Gawilgarh— 
Ratore Rajpoots of Amraoti. 

Bairagies—Gaulies—Ranwar Fakir—Lohars, or iron smiths 
—Dallals, or cotton brokers—Raingi, or travelling cart’. 

He writes to a friend at Calcutta who had sent a print of 
the svy. group taken on Waugh's departure [ 340 n.3, 515; 

l. 21); "My dear Wil, ... The photograph, ... would have 
s first-rate had all the sitters been steady during the 
exposure. The only real good likeness in the group is Maj. 
Walker, next Sir Andrew and the Colonel [ Thuillier ]. 
That of Captn. Montgomerie J do not st all recognize, 
and I wish I bad been present when tbe plate was being 
developed, as I could have satisfied Mr. Rowe!? of the advis- 
ability of taking & second. The lense of the camera used 
must be a first-rate one, and J wish I bad one like it. Kindly 
thank the Colonel for his kindness in permitting me to have 
& print. : 


!DDn. 607 (47).  *ib. (50), to SG., 6-851. — * DDn. 606 ( 142), to SG., Padaban ms, 24-7-52. — *DD». 549 ( 159), 


Peport, 1853-4 ; 609 (90), to SG., 28-10-53; (95), 19-11-53; ib. (177), to BG., 11-11-54. 
ta 1DDn. 655 (127), Alex. Boileau to Govt., 1-12-58. 


. 64-54. , *DDn 652 (5), to Mil. Dept., 6-10-60. 
ti-1-82; DDn. 21 (222), BG. to 1-8-82. 
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‘ GI have been dangerously ill, but I am now...all right, 
again; at jenat, altho’ my stomach is stili a little wrong 
lom able to digest what I eat and to sleep at nights. The 
doctor bere will allow me to return to my duty tomorrow", 

By scagon 1805-6 he had taken his party —now No. 2 Topo. 
Party, Or. svy.—n. through the cr. jungles drained by the 
Wardbs and Godavari. He had an uncomfortable elephant 
ride; “While moving over...Chankari plateau with the 
boundary commissioners the branch of a tree swept Capt. 
Farrell and myself off the back of the elephant, severely 
injuring my side and back, and intensifying for a consider- 
able period the ordinary difficulty..in breathing while as- 
cending hills"'*, 

At last, like many another valiant survr., he gave his life 
for the work. He Jeft Ellichpur on 30-11-68, but was worried 
by an obstinate malarious fever, and was held up for three 
days on Hati ns. under care of the Indien doctor. ‘Not 
getting better, he crossed the Wardhs R., and went up to the 
Mooltye plateau; ..resumed observing...on Dec. 21st. 
Althouch in a very enfeebled state he carried on for some 
iime..in the notoriously unhealthy tract called Khamarpani, 
but was again prostrated at Bichua village..on 6th Feb., 
and had to go inta Chindwara station for medical treatment. 

"Having halted there for a week only, he—against the 
advice of the Civil Surgeon— ... again resumed observing on 
Banadai ns. near Seonee on the 22nd February. ... He had... 
worked for five days when he was again taken ill, and marched 
into Seonee station in a very bad state on the 28th Feb. ... 
He rapidly got worse and succumbed...on the night of 26th 
March. His wife had been sent for and arrived from Ellich 
the previous evening, but only to find her busband in an un- 
conscious and dying state” [ 416, 428 P- 


MURRAY, William George. Ben. Inf. & sc. 
b. 10-3-35. d. 18-5-94. 
Ens. 9-6-55 .. Lieut. sc., 18-2-61; Lt Col. 23-9-71 ; 

_ 2 y. furl. 6-2-73; hpl. 14-2-76; ret. 1-7-82. 

Son of Capt. Wm. Murray (1801-42), Ben. Inf., Hodson, 
nr (365), and Sophia Ann, dau. of Rev. Jas. Lynn, vicar of 
Keswick. : 

mw., Mussoorie, 2-1-60, Floreoce Isabella, dan. of late 
Capt. 3. D. Young, bde. maj. Queen's Troops, Ft. Wm. 

JO., Ben Services vol. 31; India Regrs., 1877-95. 

12—4~57, appd. Topo. Asst. on probation, Kashmir 
Bvy., joining Srinagar 21-5-57, and made permt., 
22-2-58 [ 227, 231, 389]. After instn. by Mont- 
gomerie survd. Ist. planetable across Wular Lake 
N. to Tr&gbal ; 2nd. on highest Pir Panjal ; and 3rd. 
round Kishtwar in Chen&b valley. During 1858 
survd. in w. Pinch, towards Murree [ 229-31, 512]. 
Finding mountain climbing ‘‘uncongenial”, he was 
tr. in Sept. 1858 to the Rawalpindi party, which he 
accd. in 1859 to Gwalior [ 190, 213 J. 

Robinson was doubtful about his fitness for independent 
ch. in 1861; "I have great confidence in Lieutenant Murray's 


abilities. ... At the same time..[his] experience les prin- . 


cipally in the office work of the survey. Circumstances have 
precluded bis having more than two and balf months practice 
in plane-tabling on our system, and about the same amount... 
in triangulating. ... I trust that, should a party be placed 
under his charge during the coming field season, due allowance 
will be made for any shortcoming."*, ' 

The SG. was optimistic; "I trust that the insight which 
Lt. Murray must have gained into the working of the Depart- 
ment...will fully qualify him for conducting independent 
operations. .. If ap officer is not fit for this after 4 years... 
he must be out of place altogether". . oo 

Murray was therefore given ch. from 1-7-62 of a new. 
topo. party, No. 5, raised for work in Rewah, an appt. that at 


7 1DDn. 44 (105), Chandna, 28-1-62. *GR Topo. 1865-6 (appx., xvxii ) ; 21-8-56. 
*srg. Cutch, on Little Runn. 


714 (241 ), to SG., 16-7-61. * DD». 687 (61 ), 30-7-61. 
12-4—56. 


Dwarka. 


*GTS. xv & Syn., xxxm ( vii—L); Bo. Prov. Gaz., viu (595-7). 
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once roused proteste from Austen and Melville, who were Both ‘ 
his sopior in army rank and in posting to the Kashmir § : 
tbey both had to wait another 3 years before draw TR. 
ch. allces., Rs. 618 [ 389-90, 400, 489 }. : Nip: ful ; 

"Finding that the climate of Mussoorie did not suit bim: 
Murray made recess grs. at Chunar on the Jumns. . He took : 
furl. in 1866 and rejoined, 24-3-89, to hold ch. Photo btts? 
office at Calcutta. TO eng M 

April 1872, &ccd. Alex. Cunningham on nrchae ND 
Upper India taking photos which won silver meia On < 
Calcutta exbn. Rejoined soo. 21-10-72, but ill-health com... 
pelled 2 y. furl. under go. of 5-2-73. Did not rejoin,- x=- ` 


NASMYTH, David Jobson. Bo. Engre. ^ -> ~~ 
b. 9-3-29. Du 
d., Adelaide, S. Australia, 30-971; -2r 
2/Lt. 10-12-47 Lt.-Col. 17-6—68 ; ret. 20-9-7172 
Son of Robert Nasmyth, rncs., of Edinburgh, surg. dentist 
to the Queen, and Mary Lockbart his wife. ' m 
FRGS. 1859; Conolly ( 107/134 ). eom a oam. 
Go. cc. 14-11-51, appd. 2nd. Asst. ors.; po. 
29-11-51, to Bo. trgn. under Rivers, joining 29-12-51: 
with ch. March 1853; Ist Asst. ors. 24-3-54 [ 54,380;- 
523] Asstd. at meast. Karachi base-line Nov. 1854. 


to Jan. 1855 [ 44 J. oy T> 

1853-9, in ch. trgn. Kathidwar and Cutch [ 3, 159, 
338, 470, 472-3 ) ; failed to find suitable site for tide. ` 
gauge; health suffered constantly from operations. 
across Rann of Cutch; ‘The exposure I had had, 
..&nd want of food— ... without tent, baggage, or 
servants—together with very bad water—induced an - 
attack of acute dysentery from which I have only 


now recovered [ 57-9, 73-4, 367]. - US un 
"Many of the establishment and servants have been 
variously affected—and Mr. McGill has not escaped—the 
deleterious effects of the water which is, I presume, the cause 
of the most of our sickness”. ... "E 
Six weeks later; "The weather had become unfavourab) 
for observation, for the dry dust on the surface of the Runn 
and its neighbourhood was raised in clouds br light winds, 
and when disturbed by a strong breeze it did not subside for 
days. ... Having completed the observations at Khanmir—for 
the dust did not make war freely over the hilly country to 
the north of Monabut—I had set up tbe instrument at Kais- 
mara, a bleak island...on the Runn, but I saw no prospect of 
taking the observations satisfactorily, and as I was still under 
the effects of my late illness, ... 1 could not contemplate 
another proftless month of April. ... I determined therefore 
to postpone further operstions for the present. 
~ I took our supply of water for Kaismara from Khanmir, 
about a distance of 14 miles for, though 1 bad water brought 
also from the Kathiwar coast, it was hardly palatable enough 
for drinkiog, while the distance it was brought was only.two 
or three miles less’’? [ 60, 65]. . [20 
1857, after taking over ch. of various public offices at Bhij 
in support of the civi] power, he answered a call for engr. help 
and hastened to Deesa in Rajputana, but, arriving there on 
34th Oct., was too late to acc. the mil. column advancing 
into Jodhpur, and returned to his svy. party* [141]. . 2 
Oct. 1859, obtained SG.'s somewhat tardy consent to 
accept call from "Bo. Govt. for him and Haig, his newly , 
joined aset., to join Okhamandal fd. force, where Nasmyth 
comdd. the engrs. at siege and capture of Dwarka fort from 
the *' Vagher ” insurgents? [ 500 ]. L3 t 
10-3-60, handed over to Haig, and sailed, 27th from, 
Bombay on furl, the SG. commending his services ; “He bas 
distinguished himself by his zeal, judgement, and indefatig- 
able activity. His abilities are of a high order and, ... he 


^c 


IGR Topo., 1565-9 (41).. ^ DD» 
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haa narned my entire confidence, ... J trust; that an his return 
to India he may be reappointed" { 382 J. : 

. Furl. extended to 4} y.; returned June 1864, to assume 
ch. Bombay svy. ' After about a year...again went to 
Europe on furlough, this time for 2 years, of which, however, 
he only availed himself of 9 months. On his return he... 
served for about 6 months, and then went to Australia on 
lesve...for 2 years under mo." uu 

The question of bis seniority in the Dept. after return 
in 1867 was referred to Govt. who placed him below Basevi 
who, though 41 y. his junior, had actually served longer in 
the Dept., and when he returned once more in 1869 he found 
himself superseded by  Hennessey. The SG. could not 
support his protest ; See: 

“Nasmyth is one of the pleasantest and most popular of 
men, a kind friend, and almost universal favourite, but it is 
his misfortune, partly from bad health, partly from other 
causes, to have been dissociated from the operations of this 
Department for no less than 7 years out of the 10} years which 
have elapsed since he first went home on furlough in 1860". 

1870, again took sick leave to Australia, and d. there 
shortly after. 


NICOLSON, James O(u) chterlony [ 1v, 385]. 
Civ. Asst. GTS. ; uncov. 

b., India, c., 1-3-19. 

d., Upper Norwood, England, 25-1-69. 
Writer, sao., Oct. 1835; sas. 3rd. cl, ats., 1-9-36  ... 
senr. Ist. cl. Asst. @ Rs. 259-12-3, 31-345 ... Civ. 
2nd. Asst. ors. @ Rs. 400, 1-11-54; ret. on pension 
June 1866, under Go., 21-12-65. 

Son of Capt. James Nicolson (1788-1835), Ben. Inf, 

Hodson, m (393), inv. 1832, who m., Karnal, 20—1—18, 
Louisa, dau. of Lt.-Col. E. w. Butler (d. 1819), Ben. Art.; 
to England and back as a child, to live in Simla whilst 
father. served with Ist “Nassiri Batt., Sabáthu & Kotgarh 
[xn, 40 n.5 ]. : 
. 1836-40, Gt. Arc; 1841-50, Him. conng. and 
Calcutta merdl. ser. [ 14 0.5]; Feb: 1845, deputed 
to svy. Hooghly n. for nvgn. purposes ; minor trgn. 
with 12* theodolite and topo. sketching ; evy. from 
Nadia junction 12 m. s.. of Krishnagar to Kaukhali 
lighthouse, completed May 1848 [ 15 ]. ] 

Directed to leave "nothing to conjecture, ... laying down 
all the marine marks, etc., as well as creeks and tributary 
rivers. If...careful to sketch in the country..so as to re- 
present its cultivation, groves, forests, extent of inhabited 
sites and other topographical] data, we shall be able to project 
his work on a large scale and have it published, ... which... 
tannot fail to give public satisfaction and place Mr. Nicolson's 
name in the highest rank of surveyors. Extreme accuracy 
and completeness are the grand objecta". 
` -Though Nicolson was no sailor and had a very rough time, 
his final work was pronóunced “entirely creditable”. 

Season - 1848-9, with Peyton to Tirhut section of mE. 
Longl, and emp. on minor trgn. to provide points for rev. 
survre. [ 19, 296-7 J. : Mr qme i eu P 
. 1849-50, took over ch. with special task of com- 
pleting obsns. to snow peaks which Peyton could 
not combine with trgn.; working E. through Tirhut 
and Purnea from Nov. 1849 to Jan. 1850, he was 
remarkably successful, and his “sharp peak (R)”, 
obsd. from 6 stations was eventually computed as 
Pk. xv, with height 29,002 [ 85, 91-3, 96, 520 J. 

1850-2, completed N. Parasnaéth ser. [ 15-6, 288, 
361, 394 ], and then started Assam longl. handing 
over to Du Vernet Jan. 1853. Took over ch. again 
on Du Vernet’s resgn., and brought ser. to Goálpàra 
by end of 1856, with all his assts. and himself brokon 


l5. 1DDn. 7 (243-8 }, SG. to Mil. Dept., 27-10-60. 
Civ. Asst. Surg., 30-8-56. 
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* DDn. 515 (83), SG. to Peyton 27-245. 
“OR, Rev. LP. 1861-5, Vanrenen, 11-12—60. 


OUCHTERLONY 


with malaria, Relieved by Lane in Jan. 1857, took 
furl. to Englend [ 2, 5-6, 19, 29-31, 85-6, 100, 132, 
155, 345, 369, 373, 493. 454, 468 ]. 

The mc. granted in Darjeeling, Aug. 1856, describes hi 
as typical case of long service in jungle areas; “He iso 
temperate habits; is stout, and has the appearance of-a 
man who has been Jong resident in a tropical climate. He 
has bad five severe attacks of fever; Ist, intermittent fever 
contracted in the Dhoon in 1842 [ 461 ). ... 5th., a remittent 


fever caught in Assam on 16th April last. ... 


"He has now partially recovered his strength, and suffers 
very much from nervousness and low spirits, ... vertigo, and 
loss of memory. He is unable to apply himself to stady, 
and finda it totally impossible to make the calculations... 
necessary in his work. He has taken more or less mercury 
during each attack of fever, consequently...there is a scorbutic 
tendency in the system"? [ 415 ]. 

Do., 8-9—58, on return from furl, posted to No. 2 Orissa 
topo. avy. taking ch. from Depree 28-12-58; remained with 
party after Depree's return in 1860, and much distressed at not 
receiving another ch. [ 174-6, 387, 408 J. 

1861-3, to ch. No. 1 Astr. Party, fixing positions of Port 
Blair, Cocos and Preparis Js. to north. 

1863-6, emp. in ch. Waste Lands svys, Lower Assam 
and Cooch Bebàr, and tempy. ch. Khasi Hills topo. svy.; 
closed work June 1866—final report 4th June—and ret. on 

nsion sanctioned 21-12-65, “with broken health, reduced 

y the hardships of a fever-stricken tract’’*. 


OAKES, Richard Edward. Ben. Inf. & sc. 
b. 21-2-29. d. 22-10-91. 
Ens. 11-12-47 Lt.-Col. 11-12-73; - 

. ret. as Col. 1-8-77. 
Son of Lt.-Co]. Oakes, E. Dereham, Norfolk. 
Dec. 1853, on Pegu Svy. [ 195-6]. 

84-58, appd. Asst. Rev. Survr. and posted to 
Donald Vanrenen’s party at Nagpur, taking over ch. 
8-2-59 ; moved party to Jubbulpore 20-11-60 [ 263, 
396, 400 }. 

Continued in ch. or. rev. svys. Chhindwara, Betul, Raipur, 
with furl. 1862-4 ; 1870-2, till tr. 1874 tocadl. svy. Shahabad ; 
1875-4, in ch. w. Son irrigation avy. ; 1876, furl. pending ret. 


OUCHTERLONY, John.5 Mad. Engrs. 
b. 1813 ; bapt. 15-4-13. 
d., Ootacamund, 22( 29 ? )-4-63. 
2/Lt. 14-6-32 Lt.-Col. 18-2—61. DA 

Son of Wm. Ouchterlony, merch., trading with Russia, 
and his wife Henrietta Charlotte Row ; bro. to James Ouchter- 
lony, MCS., at one time Judge at Ootacamund. - : 

m., Colombo 64-44, Alice Trevor, dau. of Sir Thos. Edw. 
Turton, 2nd Bart.; she d., Winchester, 6-5-1915, aged 87. 

Conolly (100/161). Oriental scholar and intpr. in Tamil ; 
auth. of The Chinese War, London, 1844, written as actg. 
engr. "at the new settlement of Hongkong”; Described by 
Cal. Rev., I (152-88 ), as "the work of a highly intelligent 
and candid mind, fecling sensibly the irksomeness of official 
restraint, but compelled to submit to it". > i 

17-7-35, appd. asst. on construction of anicuts [1: 95 
n.6 ]; 1840-2, with expn. to China [rv, 260 ]. i 

moo. 28-3—44, appd. to ch. rev. avy. in Nilgiri Hills 
(8, 179-80, 400}. Obtained instns. from SG. re- 
garding svy. methods which were found too elabo- 
rate for the simple work required [ 281-2, 285, 297 ]. 

After completing rev. svy. scale 1000 ft. to inch 
with memoir for Rev. Dept., extended topo. svy. 
with }-inch reduction for SG. [ 279, 290, 363, 421 . 
At end of 1852, reverted to engr. duties, and much 
to SG.'s regret the svy. was closed down [ 383-4 J. 


* DDn. 703 (56), from 
5 not James as in J. J. Cotton ( 281/1607 ). 


PEMBERTON 


PEMBERTON, James Jeremiah { xv, 460 }. 
T" Tea i . Civ. Rev. Burvr., unoov. 
b., England or Ireland, 1801/2. 
'd., Darjeeling, 21-4—60, aged 58. 
Bub. Asst. Rev. Burvr. @ Re. 50, 1-635 ; Asst. Rev. 

Buvr., @ Rs. 250, 1-8-38; Rev. Burvr., @ Rs. 526, 1-10-48, 

Bon of clergyman; claimed by Henry Lawrence [ rv. 452-4] 
as scbool.fellow, possibly private sch. at Clifton. 

Portrait from sao. colln., [ pl. 25 }. l 

m., Alahābād, 16-10-38, Arabella Eliza, wid. of Daniel 
Permien, sch. mr.; a son, H. L., was appd. sub-asst. rev. 
survr., 20-12-56; another son, James Stuart, b. 8-6-43, pr., 
Patna, joined Rev. Bvy. 6-10-60, and m., Abd. 24-12-80, 
Gert. Margaret Genevieve, dau. of Thos. Willes, of Allbd. 

arrd. India 1823, having enlisted in 60th Ft. 23-6-23; tr. 
as corpl. to 2nd Ft. (Queen's) 18-1-25, but reduced to pr. 
jn July. ý 

1-6-35, joined rev. svy. Farrukhabad under Lawrence, 
taking furl. from regt. at Bombay ; 30-6-36 purchased disch. 
for £10 [ rv, 399, 460; ¥, 442 P.. 

1-7-45, from asst. with Bhagalpur rev. .8vy., 


relieved Fitzpatrick in ch. Purnea rev. Bvy.; re-' 


tained this ch. till death, moving in succession to 
Malda, Ràjshühi, Paébna, Rangpur, Dinajpur [ 6, 
241-6, 253, 296, 299, 313, 433-4. 452, 455]. 

A capable rev. survr., whose party maintained excellent 
record of good work, the only occasion of his meeting Gort. 
disapproval being when & boatload of Govt. property, incl. 
avy. records, tente, and insts., was lost in storm on river 
between '"Commercoll and the Dewangunje Thannah. ... 
Mr. Pemberton was deserving of censure for a direct infringe- 
ment of rule of the Department which enforces the adoption 
of jand carriage whenever practicable"! [ 372 ]. 

Three nro. vwfter his death his wife wrote from 27 Devon- 
shire Place, London. : : ; 


PEYTON, John [ m, 494-5; Iv, 460-1 J. 
. Ch. Civ. Asst., OTS. ; uncov. 
b., India, c. 3-6-04. 
Sub-Asst., GTS., 1-10-23 Dep. Compr., 18-1-32 ... 
` Ch. Civ. Asst., @ Rs. 600 p.m., 18-5-49 ; ret. 104-56. 
Son of Wynne Peyton, Supt. Surg. Mad. Med.; uncle to 
James Peyton, appd. sub-asst. Hdbd. topo. sry., 1-8-47 


[ 414, 428, 432]. : 
1833-43, with Gt. Arc and SG.'s fd. hdqrs. [ 81 }; 


Sept. 1843, with SG. to Calcutta ; 19-10-44, assumed 
ch. Calcutta Merdl. ser., and after closing nr. Sona- 
khoda base, marched party to recess st Benares, 
1-1-48[15, 126, 131,361]. Rewarded by promotion 
to Ch. Civ. Asst. to fill vacancy caused by ret. of 
Joseph Oliver in 1842 [ 345, 402, 510 J. 

1848-9, emp. party on section of we. Longl. Ber., 
between Chendwar and Maluncha ser. through 
Bhagalpur and Purnea dists., but unable to get obsns. 
to snow peaks that were carried out by Nicolson the 
following season [ 17, 19, 82, 84-5, 155, 369, 519 ]. 

Oct. 1849, tr. to Dehra Dün to work on GTS. 
comps. [343]: 1850-1, with Renny revised w. 
section of we. Longl., conng. Gt. Arc with Ranghir 
sor. [ 16, 21, 86, 90, 92, 460, 523 J. 
` Jan. 1852, assumed ch. E. Coast ser. at Cuttack 
[ 26-7, 71, 73, 109, 127, 153, 367, 373,453, 465 ) hand- 
ing over to Strange 10-4-56, to ret. on full pension 
Rs. 300 pm. which for service less then 35 y. required 
cert. from Med. Bd. °° pee se v are: 


BIOGRAPHICAL, 


The Bd. at Cuttack declared him to ae : 
disqualifed from impaired vision, and a pe 
constitution". He himself referred to *' repeated at, "Up of 
fever in its worst forms—pulmonic attack..from which TI 
guffered...—nor have I even escaped the ferocity of wild ng 
having been left for dead on one occasion by a panther which 
suddenly sprung on me and struck me down [15 the e ch 
of all which are too apparent in the enfeebled and emaci ect 
body and, added to the continued strain on the eyes b Pina 
of powerful glasses and microscopes...my sight has dac tom 
materially injured and weakened", pet Oro uae es 

In farewell order SG. acknowledged “his long, fai pad 
valuable professional services, ag well as his ER 
duct, upright principles, and amiable social chnracteri mn. 
[414-6, 420 ]'*. Painted Waugh's portrait [ 541]. e 

His value to tbe Dept. had been the greater since he had 
been brought up by Everest.in the highest standards of 
geodetic precision both as obsvr. and compr. [ x0, 394]. * = 

After ret. lived for a few months in Dehra Din before leay 
ing to settle in England. - pea 


PRATT, John Henry. Archdeacon, Calcuttas 
b. 1808/9. | d., Ghazipur, 28-12-71, in 63rd. yz 
MI. in old Missy. Ch. & Cath. Calcutta - 


. Asst. Chpn., x10., 19-1-39 ... Achdn. 6-10-49, : 
Son of Rev. Josiah Pratt, Bec. of cMs., London; vicar of: 
Bt. Stephen's. $ DNE Sot 
ed. Oakham, under Dr. Doncaster; adm., 1829, aped 20 . 
Gonville & Caius Coll. Cambridge; 3rd Wrangler. . MN 
m., Bhagalpur, 6-3-50, Hannah Maria, dau. of QGeo.: 
Francis Brown, bos. ; she d. 28-11-1915. zu 
MA. 1836; rns. ; mathn.; auth. of papers on geodetic and . 
geophysical subjects, 1855-66, pub. in Phil. Trans; BS.‘ 
Progs. ; Phil. Mag.: Math. Preples. gf. MecM. Philosophy. 62 
Markham (140); DNB.; DIB.; ASB. Progs., 1855 (88-9) 
1865 (88) 1872 (22) JASB. xxvn ( 201-13 ) ; xxvm ( 22-7, . 
310-6 ) ; xxix (266-74; xxx1(646); IIx, 1 (34); ASB 
Index, 1884; Blunt ( 200-1/805) ; Evan Cotton ( 638 ) ; Timea! 
2 & 29-1-72; Nature, 8-2-72 (291); Larousse; Al. Cantab.;: 
Stokes’ Sch. Regr. (1); portrait, opo. Museum. 7: 
arrd. India, 1838 ; later, Chpn. Bt. Paul's Cath., Calcutta", 
1853, during visit to Mussoorie on diocesan duty: 
was consulted by SG. on subject of Him. Attraction, 
and taken to summit of Banog. Became greatly. 
interested and, being gifted mathn. and imaginative 
thinker, made notable contribution to this branch 





of geodesy [ 93, 136-7, 530, 541 J. z 


Made calculations of probable attraction from 
known orography of Himalaya; had long corr. 
with Waugh, Tennant, Airy, and others. Wrote to 
Waugh, 4-2-56, from Lausanne, ref. "paper lately 
printed in the Phil. Trans. on Himalayan Attrao- 
tion about which I wrote to you...in Sept. 1853, from 
the Cape of Good Hope. ... I hope to forward 8 copy 
of a second paper...together with some observations 
on a paper of Mr. Airy. ... ye ae 

“ As the subject is of importance, I am anxious to pursue 
it... as long as my holiday lasts, which is till the end of this 
year, as I hope to be back in Calcutta in November next. ~. 


J am anxious to have your opinion...whether I have assigned a 
reasonable height to the masses into which the Himalayas 


are supposed to be cut. ... I enclose a diagram". Hennessey 
suggested that he should consult the atlas sheets lying with 
John Walker in London’. ear 


Writes to Tennant, who had disputed some of his dedno- 
tions, telling of discussions with John Boileau [ I7, 42253]; 
“Mr. Airy bas been surprised at the large amount of deflexion 


eosin ae 


Jpro.; P&M. Rolls, 2nd Ft., wo. 12 ( 2032, 2043) ; Disch. Regr. wo. 25 ( 3245); disch. cert. shewing birth etc., destroyed 


by fire. 
( 31-3), to 8G. 


388c., 11-10-55 (17-20)... *DDn. 687 (44), to BG., 7-9-55. 31 “Do. 104-56 ; DDn. 578 (16). . 


*DDn 32 








NOTES 


in India. He does not call in question the correctness of my 

rpeulte, ... but he suggests that another cause may be in 

operation, viz., a deficiency of matter below the mountain 

prece ital -whinh would have a ennbeery affect on the 
wn wee 


"There are two unknown quantities in the problem of the 
figure of the earth determined geodetically. ... Ist. The 
deflection...owing to local attraction. 2nd. The deviation 
—of the form of the surface which may be under exaniipation— 
from tbe spheroidal}, 

Pratt's major contribution to the subject was that 
the deflection calculated from the known distribu- 
tion of mountsin mass was much greater than that 
actually observed, from which he deduced the theory 
of Isostasy associated with his name [ 136-7 ]. 


EM. 84th & 69th Ft. 
d., Ireland, 2-8-67. 

Capt. 84th Ft., 21-8-58 ; 

E to 69th Ft., 11-11-58. 

Son of Lt.-Col. T. S. Pratt xw. 26th Ft. oB., & Ann his 
wife. 

1857-8, at relief & capture of Lucknow. 

1858, appd. Dep. Supt. 2nd cl, Madras Svy.; Kistna & 
Masulipatam 1858-61 [ 280, 401 ]. 


PRESCOTT, Cyril Jackson. 
bapt. 31-8-24. d. 2-9-93. 
Ens. 17-146 Lt.-Col. 17-1-72 ; ret. 1-4—76. 
Son of Rev. John Prescott, vicar of North Somercotes, 
Lincs., and Eliza his wife, dau. of Thos. Philips, of Louth. 
m.. 6-545, Harrict Ann, dau. of Comdr. G. Tupman. nx. 
11-9-50, appd. Asst. Rev. Survr., Ahmednagar 29-9-55, 
Dep. Supt. ; 26-9-59, Supt. Gujarat Rev. Sry. ; furl. 1860-2 
and 1870-1 1 398, 401). JO Cat. (422), memo. on Rev. Svy. 
xR. DIV. Bo. Presdcy. 1873. 


PRIEST, Fredrick John Blakiston. 
BM. 74th Highlanders & Mad. sc. 
b. 29-8-19. d., Bath, 17-1-94. 

Ens. 82nd Ft., 2-3-38 ; to 25th Ft., May 1838 to -pay 

as Capt. , 21-5-53; Capt., 74th Ft., 23-7-54 ; ... Maj. mso. 
. 18-2-60...Bt. Col. 2-3-69 ; ret. July 1876. 

b. at Burghfield Ho. pr. co. Berks; pr. kin to Maj. Edw. 
Jonathan Priestley, not in regt. army, ER., DIG. Constabu- 
lary, Dublin Castle, who witnessed his marriage. 

w., Ennis, Co. Clare, 64-52, Amelia Priestley, dau. of Mr. 
J. Millar ; B BOD, Fred. Josepb Blakiston, was b., Ootaca- 
mund, 18—4-58, and comnd. in mm. 17th Ft. 

Ed. gxc., Sandhurst. Boase; Times, 20-1-94. 

22—2—53, appd. to rev. avy. S. Arcot Dist. ; 18-8-57, 
1st. Supt. Mad. Rev. Svy., holding post till ret. from 


avy. 1876 [ 8, 279-80, 401, 411, 503]. - 


RADHANATH SICKDHAR [ rv, 461-2 ]. 

Chief Computer. 

b. Oct. 1813, Sikdarpara, Jorasanko, Calcutta. 
d. 17-5—70, Gondalpara, dist. Hooghly. ` 

: Compr., sco., 20-12—3] ; 543., GTS., 3rd. cl, 7—5-32...2nd. 
Prepl. sas. @ Re. 350 pm., 22-744 ; Ch. Compr., 31-345; 
ret. 15-3-62 [ rv, 339, 371 ; Y, 344. 356, 420, 449]. 

Son of Titu Ram Sikdar, Brahman, and elder bro. to 
Frinath, sppd. compr. 25-1-38 [ 347, 356, 360]. Kedarnath, 
son of Srinath, d. Nov. 1936, Jasving a g.son, Satyen N. 
Mukerji, attorney of High Court, Calcutta. 

‚Portrait [ pl. 27 ] from original i in oila with the family. 

ed. Ist, at sch. of “Feringhee” Kamal Boes at 48 Chitpore 
Rd.; adm., 1824, to Hindu Coll., rising to lst cl. by 1832. 

YRAS. 1853. 


PRATT, Robt. Torrens. 
b., Meerut 7-10-34. 
Ens. Bith Ft., 11-26-52 


Bo. Inf. & sc. 


|i 1pDn. 32 (102-5), to Tennant, Calcutta, 21-2-57. 


* DD». 474 ( 285), DSG. to SG., 9-5-50. 
(vii). — *Friend of India, 6-9 & 11-11-76; Govt. Gaz. 16-10-78. 


RADHANATH SICKDHAR 


Biog. notes by Jogesh Chandra Bagal, Modern Rev. 1933, 
April (457-60 ) ; Sept. (291-2); Prabasi, Aug.-Sept., 1932; 
Desh., rv, Nov. 1936 ; (Calcutta periodicals ). 

Auth. of, or contributor to, soveral depti. technical pubns. 
` Oct. 1832 to July 1833, with Waugh & Renny on ma 
vis Amarkantak to Gt. Arc through Gwalior [rv, 270=1f). 
From 1833 with SG.'e fd. hdqra. Gt. Arc and Háthipaon, dn 
comps. and fd. work [ 446 ] ; Oct. 1813 with Everest by bokt 
to Calcutta; Oct. 1844 with Waugh to Allahabad in ch. fà. 

comps. [ 341, 402 }. 

On De Penning's death March 1845, succ. as Ch. Compr., 
remaining with fd. hdqrs. ; from Oct. 1846, with fd. hdqrs. to 
Dinapore holding ch. during SG.’s absence in Darjeeling with 
Regtr. One month’s leave to Calcutta reporting to DSG. 12th 
July 1847 [ 127, 341]. 

2-9-47, on receipt of orders to Sirrendar ch. of fd. office to 
Webb, Regtr., submitted reegn., but withdrew this on Waugh's 
remonstrance of 8-248. Dec. 1817, moved with fd. office 
from Digha Ghat to Dehra Din, a 4 mo. journey ( 341 ]. 

At end of 1848, SG. decided to concentrate compg. 
section at Calcutta; Radhansth and 4 compre. left 
Dehra st end of Jan. 1849 and reached Calcutta by 
boat on 2nd May. Came under orders of Thuillier 
as DSG. though corresponding direct with Waugh 


88 STS. re comps. [ 71, 354-5, 372, 501 J. 

Major work of Calcutta office was now the closing 
of comps., dietribution of errors, &nd completion of 
prof. reporta of subordinate merdl. Ber. of NE. Quad. 
[126—8 ] and of Bombay trgn., so far available. A 
report on the work completed since May 1849 was 
submitted by Radhanath in 1856; this contains no 
ref. whatever to NE. Longl. ser. or obsns. to snow 
peaks which were dealt with by section at Dehra Din 
under Hennessey. This is of particular interest in 
view of suggestions that have been made that Radha- 
nath was responsible for deducing height of Mt. 
Everest [ Iv, 462 ; v, 90, 343 ]. 

An important part of his duty was supervision of comps. 
carried out by fd. parties, and notice to SG. and officers in 
ch. of any departure from established rules [ 126-7 ). 

During 1849-50, Radhanath assisted Thullier and 
Smyth in preparation of Manual of Surveying for 
India, re traverse and trig. comps. [284]. Ia 
preface to lst edn., 1851, the authors make due ack- 
nowledgernent ; 

“In Parts tu and v the compilers have been very largely 
assisted by Babu Radhanath Sickdhar, the distinguished 
bead of the Computing Department of the G.T.5. ... It would 
be difficult for the compilers to express with sufficient force 
the obligations they thus feel, ... not only for the portion... 
which they desire thus publicly to acknowledge, but for the 
advice 80 generously afforded on all subjects connected with 
his own department ''* [ 284 J. 

This acknowledgement was reproduced in the 2nd. edo. of 
1856, but was omitted in the 3rd edn. of Sept. 1875, in which 
though the early chapters on traverse and trgu. appeared 
in much the same form as before no mention was made of 
Radhapath's contribution.. This was strongly criticised in the 
loca] preas‘ in articles and letters contributed both by a 
serving officer, John Macdonald, and by Walter Sherwill who 
had been many years retired, and aa Macdonald had made 
unseemly criticism, not only of the prof. character of this 
3rd. edn., but also on the 8G. and the Govt. of India, he; 
waa sharply reprimanded and reduced in seniority [ 512 J. 


Besides routine work Radhansth was engaged dur-^ 
jng 1850-1 on A Set of Tables for facilitating the 


*Thuillier & Smyth 


‘vl ANATH SICKDHAR 


Computations -of a Trigonometrical Survey and the 
Projection of Maps for India [ 123 }, based on formuls 
authorized by Everest, and in some cases’ modified by 


Waugh or Radhanath himself, Though Radhanath’s- 


early mathematical education had not been wide, he: 


had the advantage of sound training in fundamental. 
principles, and readily absorbed ,SVerr Hung that. 
Everest passed on to him. E : 
His first edn. was printed in Calcutta during 185] 
and comprised Tables 1 to xvn, with details of the 
formula on which they were based, 27 pages in all.’ 


2nd edn., known as Auriliary Tabler, 36 Tables in- 


119 pp., was prepared and issued at Dehra Dan by 
Hennessey in 1868 [ 10, 122-3 ). 

On tr. to Calcutta in 1849 Radhanath Jost the one-third 
up-country increment on permanent sajary.of Re 400 
which De Penning had drawn in addn. to Madras pension 
[1v, 430]. BG. strongly supported his appn. for an incre- 
ment, pointing out his work on the new Dept). Tables, and 
the special studies of his leisure hour. “I have made my- 
eclf acquainted’? he writes '' with the most approved modern 
works, English and Brench, on the subject of Geodesie 
[including Puissant’s work of 1842), and such branches of, 
pure and mixed mafbematics as are connected therewith,’ 
never sparing time nor expense” L 


Waugh urged his great value to tbe Dept., and the danger. 


of Josing him. He had "for some time past been using ‘his 
interest to find other employment, and inter alia he came 


forward op a Jate occasion as a candidate for the native 


mapistracy of Calcutta [ rv, 461; v, 446]. . 

“The qualifications...of Chief Computer are very rare, and 
-his loss would be much felt, especially in the present etage... 
*hen so much work has been done in the field and is being 
brought up in office ... I am naturally anxious that services 
of a person so well trained...should not be lost. ... This is... 
a case of Jong continued exertion in an arduous profession, 
unremitting self cultivation, and professional merit. The 
masterly character of the papers contributed by him to the 
Manual of Surveying bas been favourably acknowledged in 
the Calcutta Review, as wel) as the remarkable purity of his 
style of writing, and severe accuracy of his language. ... He is 
without doubt the most scientific native India has produced. " 

Govt. considered that salary of Rs. 400 pm., was suffi- 
cient?, but increment was not Jong delayed. On rett. of 
Vincent Rees, Radhanath was appd. to ch. of soo. Obey. 
9-10-52 and this carried an sddl. salary of Re. 200 and 
entailed the regular oben. of Time and daily signals to Bt. 
Wm. [ 140-1, 355]. 

ln the course of these duties Radhanath was led into 
unfortunate disputes with Thuillier to whose direction he 
wae at first reluctant to submit. The intervention of the 8G., 
however, brought his full apologies and acknowledgement of 
the DSG.’s rightful authority. Radhanath had resented what 
he considered interference with prof. work ; the DSG. thought 
only of the successful working of the signals’ [ 537 ]. 

Though Radhanath and his Calcutta section had 
no share in the computation of obsns. to Mt. Everest 
and other snow poaks, he was constantly consulted 
by Waugh regarding refraction and the formula for 
vertical angles. To his reference regarding the name 
Mt. Everest and height 29,002, Radhanath expressed 
his ‘‘gratification at the highest snowy peak known 
in the world being named after Col. Everest, our 
late master. ‘At the same time...it would have been 


more natural if the loca] name was adopted”. Waugh 


? DDn. 570 (1), Radhanath to BG., 1-3-52. _ 


664 (245), DSG. to BG., 19-9-58; ( 303), Radhanath to DSG., 14-10-58. 
*DDn. 670 ( 61 ), 30-10-55. 


671 (84), SG.’s reply, 25-8—56. 
10-9—58 ( para 25). * DDn. 34 ( 32), to srs., 126-61. 


1 DDn. 542 (306), EG. to Mil. Dept., 18552; Buo, 25-7-52. 





522 | BIOGRÁPHIGAT: 
replied that *'ifit had B locál nati, Tu i hos à: P a 


it can only be” ascertained ` "by travelling” tóte 
bourhood in Nepal, which is & political impoasib 


[ 90, 94-6, 135 4 -- - MESS OCHO I velis ; 
In Oct. 1855, Radhanath thanked W ü orbe 
him forward for increase to Ra 600 pm,- ths samo CE 
Tor the Ch. Civ. Asst. [ 405], which was not ap pprored.^ SH x. 
complained of baring been out of hoalth; “Ror the Tact two 
or three years I boon constantly talking: of going to » 
but hava ot Doi up to this moment sonously xr es pre 
proposition., The consideration which has prevented maie 
the oost of liring and travelling in England, which T have 
beard is very heavy. , In 1860. ] shall be quite ied tot 
accompany Mrs Waugh” and yourself to ind Ne!. 
Jong preparation will be required; in three montha time: $5, 
will bo able to make all the necessary arrangements ™ gic 
He discussed the proepectá of the Calcutta mooey AE 
and the effect of export of zilverz;:'"In consequence “of thes 
high price of money I have not been able to realise imach da 3 
the way of profit from my transaction with the Bara Bizar 
property". In Aug. 1858, he was resi ego p 


hood of Chandernagors, ‘travelling by train to and from aos, 
In 1862 he bought a “garden house” in Goodalparn, y bers 
the jute mills of that name are now eituated* 4 * X m5 I" 
After Waugh's rott. in March 1861, Walker ex 
came STS., and arranged conoentration of all 
at Debra iau 356,417). Radhanath took EE 
nity to resn.; ''As after an uninterrupted and pror: 
tracted service bof almost 30 years I ,begin ‘to Tol any 
health and strength on the decline, it 3s my intenYon, 3 
on completion .of ‘the work to undergo. thé “usa 8 
medical examination “with a view -of obtaining ‘at 
superannuation certificate?" [ $20}. VE à Aie HE 


He retired on pon from Sri EET 






’ 


b. 18- 3- 32. bse 
2/14. 4-11-29.. Capt. anis; rot. aa 


2R 

Son of Alexander Renny: -Tailyour ( 11775-1840}, of Barres: 
field, co Forfar—who added surname TaDyour on hls 
death in 1806—anpd Elizabeth his vifo, dan. o Sar Ax 
Ramsay, Bart. of Balmain. quo Um Mr i 

ed. Tours, France; Addiscombe, 1828-9; Chatham, tere 
31. EERE 

m., 9-6-47, Isabella Eliza, dau of Maj. Adam Akira, 
of Northumberland ; added name Tailyonr 16-11-49 [ 19 
379). Father of Benry Waugh and Thos. Francis Broce bo 
RE. and good cricketers. . The Jatter served with xf, 


1888-1929. Srp alate 24 e 
Conolly ( 88/170 ); Markham (1082); Bodson td 
604 ). 3 TD HM 


Asrd. India 8-3-31 ; appd. 2nd Aset. ors. 231-31; 
1832-42 on Gt. Arc and Amua Ber. ; ;:1842-3, up 
7, 109, 413, 416]. Cmm Se TEAC: 

1-10-43, left Dehra Din in ch. Malancha eer., but recel receiving, 
orders on march to join Gough's army before Gwalior 
over to Clarkson in Dec., and sorved as Bde. Ms}. baud 
of Mabarajpur, 29-12-43 { 12, 14, 361-2, 379] 7^ Xo set 

Rejoined party, 27-3-44, in Bantal Parganas, “having 
reported on poor progress of Karara ser. on joumey dows 
[1*,463; v, 301, 530). After selecting stations x.-of Hbi3 
galpur banded over to Clarkson lst June aod proceeded on 
furl ( 160, 163, 456]. ee Ee WTS Aid Fax 

- SUA m ts EAT ae g BH 
"fa DDA. 
* DDn. 662 (237), Radbansth to BG. 11-866; 


* ib. (25), to DSG., 8-8-58; DDn. 664 (245), D80. to BO, 


NOTES 


Whilst in England emp. on comparison of the Indian 
standard bars with national standards, bar B having beon 
sent to Bouthampton early in 1844 (rv, 47-38). 

He kept close touch with the makers during construction 
of the new 24-inch theodolites by Troughton & Simms and 


Henry Barrow, arranging their despatch in sepsrate ships. 


[153] He made himself ‘‘acquainted with...progrees of the 
English Trig. Survey...ander Col. Colby, and Bescwrtinely 
engaged in railway surveys `l, 

At the SG.s special request for his asstce. at 
meast. of Sonakhoda base-line, he sacrificed a month 
of his leave, leaving S'hampton 20—7-47, and travel- 
ling with his lately married wife overland via Suez. 
Arrd. Calcutta 4th Sept. and joined SG. at Darjeeling 
1-11-47. After meast. of base-line marched up to 
Dehra with Waugh, lesving Purnea 29-1-48 and 
reaching Dehra 3rd May [ 337 ]. 

1-848, took over ch. Maluncha party and marched 
it downto Sironj.to start Gt. Longl. ser. across 


Rajputana [ 2, 37-8, 72, 98, 113, 115, 132, 149-50, ` 


415, 532 ]. His wife and her companion Miss Caird 
Bccd. him, s small dau. having d. in Mussoorie two 
weeks after birth in June. 

With Strange 8s asst. carried approx. ser. a full 
220 m. and completed obsns. at 13 prcpl. stations, 
spending rains at Nimach [ 37-8, 100, 376, 405]. 
Rivers of Bombay party had joined for fd. season, SG. 
hoping that he would profit from Renny's experience 
though Rivers did not sppreciate his loss of independ- 
ence [ 56, 392-3, inf. ]. 

. 69-49, handed over ch. to Strange to take ‘ch: 
comps. and fd. office at Dehra. The Ch. Compr. had 
been tr. to Calcutta [ 341, 521 }, and SG. was fre- 
quently on tour [ 337-8}. His eldest son was b. at 
Mussoorie. 9-10-49. 

19-7-50, appd. Astr. Asst., a post held by Wilcox, 
1832-6, and Waugh, 1835-43 [90, 127, 136, 341-3, 
379-80, 394, 501 J}. Held SG.'s complete confidence 
[543]. ` 

Season 1850-1, emp. with John Peyton on re- 
vision of w. section of NE. Longl. ser., conng. Gt. 
Arc. with Budhon and Ranghir ser., handing over 
to Peyton at end of Feb. [1v, pl. 4; v, 16, 21, 30, 
63, 86, 92, 153, 346]. His 2nd. son Edw. Ramsay. 
was b. at Dehra, 8-3-51. 

1851-2, in capscity as Astr. Asst., constructed temporary 
obsvy. on Banog HS. for obens. of lat. and Himalayan 
attraction, and 
Had long corr. with Mussoorie Municipal Comnrs. an 
sutborities on the Bvy. claim to occupy about 7 acres at the 
summit. Instructed young officers, incl. James Walker, at 
this obsvy., which was eventually abandoned aa being too 
distant for constant use [ 137-8, 539]. 

On death of his father, 18-11-49, Renny eucc. to family 
estates, Borrowfield, co. Forfar, and in 185] warned SG. of 
wish to retire at close of fd. season 1852-3, but ss no mil. 
officers could be relessed during the Burma War [ 194-5], 
his resan. had to wait till 1-1-54. He sailod from Calcutta a 
week later with wife and 3 children ( 43, 339, 382, 399, 414 
n.3, 417])- 

- In statement of services dated l- 1-50, he showed date of 
let comn. se 12-68-29, with war medal for service at Māharāj- 
y “being attached to the cavalry div., under M Gen. Sir 

oseph Thackwell for that day, and his services acknow- 
ledged: in in despatches, Go. GG. lAa e.. 


''1DDn. 461 (235-8), Renny to India Ho., 27-3-47. 
t County Families, 1864. * Jater No. 16. 


arometer experiments [ 90, 133-4, 530].' 
Civil 


@to my notice. .. 


2DDn. 569 (80), Camp Kota, 1-1-50. 


RIVERS 


After ret. lived on family ant. nr. Montrose, becoming 
Jr. and pL, of Forfar, and comdg. local Volunteers. Was a 
keon rifle shot, and won Queen's Cup at Wimbledon’. Loet. 
money in attempt to develop clay and coal st Borrowfield. 
and moved with family to smaller house on the estate. 

Compare this autograpb as sd. after 1849 with the earlier- 
one of volume x Iv, p. 462. 


D 


D d p PM 


RIVERS, Harry [ rv, 464]. Bo. Engrs. 
b. Cape Town, 4-12-21. d. 4-12-88. 
2/Lt. 11-6-39 Col. 24-10-64 ; 
ret. aa M. Gen. 14—4—65. 

Bon of Harry Rivers, Civ. Conr. Twellendam, Cape Town, 
sa. and.Charlotte Johanna his wife, dau. of Pieter L. Cloete 
and wid. of Col. Ronatd Campbell. 

ed. Addiscombe. Conolly ( 106/115 ). 

Go. GG. 10-6—42, appd. 2nd. Asst. G75., joining at 
Poona 9-8—42; assumed ch. of Bo. trga. from Jacob 
9-1-43 [ 382]. 1843-4, completed s. Konkan ser. to 
Gos frontier [ 54-5, 62, 72, 122, 379 ]. 

1844-5, failed to carry N. Konkan or Singhi ser. 
beyond Narbada r., being held up by foul weather 
and continued sickness of whole party [55, 99, 366, 
460-1, 467 ]. 

18-4—45, promoted Ist Asst. ors. (à Rs. 618 [381 }. 


1845-6, carried Khanpisura ser. N. from Ahmad- 
nagar to Mhow. During season 1848-9, owing to 
accident to theodolite and difficulty of replacement, 
SG. also being dissatisfied with the quality of his’ 
obsns., worked with his party on Gt. Longl. ser. 
under Renny. Taking this as slur on his own capacity, 
returned to Mhow for the rains instead of joining: 
Renny st Nimach, as desired by SG. [ 30, 56, 101, 156, 
162, 391-3, sup. ]. 

1849-50, with new theodolite, took Aramlia ser. to 
Ajmer, this becoming 8. section of Gurhagha: Merdl. 
After recess at Nimach took Abu ser. 8. to Ahmedabad 
but failed to connect with sea-level on Gulf of Cambay 
[159]. Carried trga. w. into Kathiéwar, and in 
March 1853 took furl. after handing over to Nasmyth 
[3, 50-1, 54, 56—7, 103, 117, 191-2, 380, 399 ]. 

8-4-54, wrote to BG. from xrus. Club, 14 St. James’ Bq.,* 
London, asking why he had received no official appreciation 
of his services, nor any reply to letters written to SG. before 
leaving India. Waugh replied that he had not written 
because of constant touring and Jack of opportunity; be 
did not know Rivers’ home address ; *'I fully admit that it was 
unbandsome to allow an officer of. your standing, zeal, talent, 
energy and activity, to depart coldly without a word of ack- 
nowledgement of your arduous services of 1l years. ... T am, 
however, much obliged to you for having brought the omission 
. Ishall...propare & supplement to my report 
and take steps to have the omiasion ideae in the REA 


i ` 


2? now held at Bisley. 


ROBINSON 


As amondment to bis earlior report, he called attention to 
Rivors' work ; “I most willingly bear testimony to his talenta 
zos], activity, and energy, for which...he has always been 
coh&picuous, And is in fact aecond to hone", 04 

On return from furl, Rivers wrote from Mah&baleshwar 
6-11-55, offering his services to GT85.,; “I am not ag strong 
as I was and could not now stand the hard work I used to go 
through.... I believe Iam far better qualified now than when 
I was appointed a Ist. Assistant, and shal) be glad to place 
myself again under your orders, for though there may have 
been some misunderstandings "L...shall always recollect...my 
official connection with yout, .. . . ; "D 

Waugh wrote & long letter in reply. He pointed out that 
if Rivers rejoined he would stand next senior to the BG. 
which might be resented by the 5 officers appd. Ist. Assta. 
since he Jeft on furl.; their consent would have to be 
obtained. And, as regards strength and activity, no promise 
could be made of light work; “If avowed diminution of 
physical strength and stipulations as to the nature of em- 
ployment...would be embarrassing in the case of an ordinary 

officer, they would be altogether incompatible with the posi- 
tion of the senior let. Assistant. , He should be a model and 
example to the whole Department. He must be prepared to` 

where duty calls, to occupy the post of honour, and 
contend with difficulties where they happen to be greatest. 
.. In fact st this time I want a senior officer of more than 
ordinary vigour’, . ^ ^ -. - 

If Rivers made official application for reappt., SG. promised 
to lay thia before the other let. Asste. afu then before Gort. ; 
“Kindly send this letter to Nasmyth to read, and if you 
have any doubte about applying consult some judicious and 
experienced friend such as the Chief Engineer"'*. 

No appn. was submitted and Rivers had a’ successful 
career in the Bombay Engr. Dept.; 1857, was Supt. Engr. ` 
Riwys. Ts tc . - , 


ROBINSON, Daniel George, Ben. Engrs. 
b. 8-3-26. A 


à 


d. at sea homeward-bound, ss. Travancore, 


l ; . 27-71-77. 

2/Lt. 9-6-43 . Bt.-Col. 21-12-67. . n 

Bon of Daniel Robinson, Col. in Spanish army, and his. 
wife Mary Anne. - D 


ed. Addiscombe, ‘‘first mathematician and first engineer' 


cadet of the term which left...in June 1843”. 


m., Mussooric, 9-9-51, Jane Amelia, dau. of Henry Graham. 


ynos. 1859; OB. x : 

DNB.; Addiscombe (223); Markham (12]n); REJ. vu, 
1877 ( 934 ) ; Journal Telegraphiguc, 25-8-77 ; RGS. Proga. 22, 
1878 (347); Ubique; Thackeray (223); Conolly ( 90/221); 
Bandes, r1 (200 n.l, 281-2, 284); portrait, pl. 24. 

arrd. India 1845; at battle of Sobraon, 10-2—46 ; with Ralph 
Young survd. x. bdy. of Punjab when under settmt. by 
James Abbott; Go. Gc. 12-86-47, placed under orders of 
Resdt. Lahore for mil. evy. of Hazara, lately tr. from 
Maharaja Gulab Singh to British; svy. carried out under 
Lt.-Col. Napier [ 208-9, 317, 363, 544]. 

“The establishment sanctioned was ample but not pro- 
curable. -ln the time of the Sikh dominion Hazara was 
always more or lees disturbed, and was as much dreaded as 
the Khyber Pass and, as two new revenue surveys were 
started at the same time [ 269 J], who offered the same salaries, 
I never received a single application...in answer to my adver- 
tisements ( 423 ]. ' 

“ I was training a munshi and two European n.c.o.s of 
the Sappors and Miners...when the campaign of 1848-9 
broke out, and put-s stop to our operations. ... * 

“Tho three European civilians appointed as assistanta had 


little education and no knowledge of survey. Two of them — 


" t . dat gel [E . 
1 DDn. 592 (54 B ), from Rivers; ( 54. A ), 8G.'s reply, & 5-4; 
3ib. (361 ), 21-11-55. 


4-10-54 (7); 546 (435). — *DDn. 592 ( 357). 


Lib. J. 7.73; Ingram emp. 1855 on Dacca-Arakan rd. ( 423 n.2). 
™DDn. 21 (87), 5G. to Mil Dept, 17-6-61. 


11-56-52; 713 (27 ), EG.'sreply 3155-52. + *DDn. 712 ( 97) und., pr. 1852. 


Admin., Labore to BG., 27—5—50. 
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left on better appointments very shortly, a nd the: ud 
to be discharged" (423 J. + Edel hp Mu share 
Route srys. between Wazir&bàd and Hasan’ Abdal made 
by Robinson and his asse. were the only ape available to* 
the army on the outbreak of the 1848-9 campaign Robin? ` 
eon himself joined James Abbott st Haripur in May 1848-any; 
served at battles of Chilidnwala, 13-149, and Gujrat, 21-2 49. 
He gives following account of his mil services “in ‘the “twp”. 
Bikh campaigns; 0-4 THE NERA te ree 
1846, comdd. company of &. X x. with Army of Botij - 5 
proceeded to siege of Kangra in commd. of 3 cos. of £. & w~r 
1816-7; on surrender of Kangra, whilst in comnd. of eecori.« 
of Bdy. Comnr. made mil svy. of country on either mile 
Jummoo-Lahore bdy. from Beis to Indus; 1847, Appi. 
by Sir Henry Lawrence to make avy. of Har&ra* [272 1.3). P= 
On resuming 8vy. in April 1849, ordered to complete! 

it that season, and “‘‘these instructions ° Y 
me to hurry over the work in & lees &ocurate andr 
detailed manner than I wished’. Worked. sight ? 
through the rains, and was ‘on 
,' and on.return .to Lahore was ‘on; 

sick list for several months [ 2097. - fc Seba ee 
' May 1850, the Lahore Govt. :a&ked SG. to. dake 
over Robinson's services for a avy.'to stretch actos} 
upper Punjab and cover trans-Indus districts [269-~' 
10,380].-: rote PSPP Je ab mae ae S. 
-They suggested that Robinson, who ‘was recupera ting "S 
*'Sboojanpore" on the Ravi, might be *'removed to your; 
neighbourhood for...instructing him in the geographical points 
which the surveys of the Punjab are expected to snbearve T: 


He might with advantage join you at Mussoorie and remake 


there til! he can take the field next oold season >S. £i ax * 
Appd. to ors. from 19-7-50 on Ra. 618 pm3s 
“but never enrolled amongst the regular “Assistants” 
of the ors. ; neither did he receive designafion as 1s$3 
Assistant, but has always continued attached £o Ehs! 
Topographioal branch", , ^5 bsq 7 rant sre q d 
Season 1850-1, emp. on svy. of Jammnu-Punjab- 
bdy. to complete svy. oommenoed in 2846,-making: 
complete resurvey of stretch’ between “Rivi ana! 
Jhelum [ 119, 157, 209-10, 337, 363 J. “Returning io, 
Dehra 8th June 1851, set out 4 mo, later to take up: 
svy. of Jhelum and Pindi dista.-that oocopied him for" 
next 8 years [ 7, 37; 113, 2104, 377 JA. bes eee Schl 
Commenced with small party of 3 sub-assts. sod 
from 1852 made recess qra. at Murree, —: 5*7 
During bis first summer there the Lahore Govt. asked for 
his services to Jay out a hill road beyond Marree, but, replied, 
the SG., ** as the office business of his survey is consid j 
jn arrears, I am...apprehensive of distracting him from 
regular duties. ... The tracing of the proposed mountain roe 
should be left to Lieut. Robinson's public spirit to undertake 
during his Jeisure, and...the business should be arranged. 
between the Commissioner and himself"t£ , | .,. 7 EN" 
During residence at Murree took "an unA P 
site for...building a house. ... The said site ìs as yet 
by the name of Rosenhinde ; is bounded to the eouth by the - 
sireamlet which also forms the northern "boundary of, 
Hackthorne; to the north by the cliff overhanging the neri: 
northern streamlet; to the east by the cliffs of the forest, , 
and to tbe west by the cliffs falling towards the eastern branch | 
of the Hurra River" * [469]. n. i ae. a alt penis RANE 
On this Pindi-Jhelum evy. Robinson proved¥ 
himself a topo. survr. of highest talent. Guided by; 


dae ua an ATTA AD pe cores el 


-t 


Vut ea ctum fut so Ret ath pne i 
547 (230), BG. to Mil. Dept., 17-5—54 ackd op. to E.,*. 
4DDn. 533; M 398; paz. to BG. 1-12-55 ; eo0$. 
3DDn. 42 (609), 15-12-65. — *DDn. 548 (2), Bd of: 
* DDn. 548 (18), Bd of Admin. to B3. 


XOTES 


Waugh's. Instructions ‘for Topographical Surveying 
1282], he brought the art of planetable svy. to the 
highest pitch, and himself drafted a note that was 
snbodied in:thé deptl., handbook and remained “the 
ist word” for the next sixty years [ 289-90 J'. 

His party became the regular training centre for 
po. training for all suitable assts., and from 1853 
0°68 his leading survr. and dmn. John James set 
the standard for deptl. topography [ 4, 10, 124, 144, 
131, 285-7, 291, 317, 414,:424—5, 427, 446-7 ]- 

During 1857 be and his party “rendered good service 
during tbe petty rebellion near Murree; ...from his know- 
xdge of the people and country was able to make himself 
nost useful [482 J — l ] 

1860, on completion of the Pindi-Jhelum svy. 
party was tr. to svy. of Gwalior and Central India 
1189-90, 214, 518 ] ; Robinson took a month's sick 
leave from 20—3-63 after shooting accident ; a bullet 

ithrough his right hand. From 10-11-63, acted as 
‘ers. during Walker’s absence on furl. and then as 
`: DSG. Rev. Svys. 25-4-65 when Thuillier took furl. 

: For some years found situation and prospecte with Svy. 
‘compared unfavourably with those of his contemporaries 
in other eervices. Waugh pressed his immense value as 
topo. officer, but Govt. refused to take any action until 
.Thuillier raised the case very strongly. They then raised his 
naff salary to Rs. 800 pm., “or that of a Superintending 
Engineer" [527]. They did not, however, agree to a special 
topo. charge for him in Central and Western India [ 387-8 P’. 

Protested against Walker's appt. as STS., Walker being his 
junior both in mil. Ist comn. and appt. to Svy ( 388 ]. 

Though loth to leave’ the Svy. accepted appt. as DG. 

"Telegraph Dept. to act from 24-7-65 being confirmed the 
‘following year; “During his tenure of 12 years the tele- 
graphs spread over India and were connected by overhead 
and eubmarine cables with England. His zeal, activity, and 
marked administrative ability enabled him to place the Indian 
Telegraph Department on a thoroughly sound footing. ... 
His death in 1877 while on his way to England was a heavy 
blow to telegraphic progress in the East [ 141, 388, 400 J*"". 


. ROW, William Skene. Ben. Inf. & sc." 
bapt., Calcutta, 18—7—24. - 
Ens. 23-242 Bt.-Col. 23-2-73 ; 
: . . : ret. as M. Gen. 5-10-74. 
Bon of John Row., Surg., Ben. Med., and Charlotte Emma 
- his wife. : 

m., Hove, Sussex, 30-11-59, Frederica Esther Emma, dau. 
of Joseph Amesbury ; twins, son and dau., b. Hazaribagh, 
12-8-60. .- A : G 

from 23-11-53, Ex. Offr. pwp., embankments, Balasore. 


27-1-56, appd. Asst. Rev. Survr., No. 2 Div., 
Burdwan, Smyth commending his '' knowledge of 
surveying and levelling” and hard-working and busi- 
ness-like habita. ` ' A 

1-10-57, on Smyth’s departure on furl., assumed 
ch. and moved party from Nadia into s. Dinajpur. 

; “Being very weak in health, and wanting in the 
. energy and power of supervision which are essential to 
. Success, had very poor season's work [ 243, 251, 398 ]” 
: 16-12-58, furl. on mc. under 6o., 17-1-59. 


. May 1860, on return from furl., appd. to No. 6 Div., Hszāri- 
bagh, and term “probationer” now dropped. On appn. for 


d. 16-7—78. 


. 3 Markham (121n.); Handbook of Topography ch. v, Planetabling (9). 
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independent ch., SG. replied, 24-661, “Looking to the. 
requirements...eassntial in an officer conducting independent 
operations in a difficult’ country, ...and having in mind: 


-your management in Dinajepore District, ...it appears. to. 


me impossible to comply with your wishes. ... I am fully 
persuaded of your value as an office man, ... or in any branch. 
not requiring very great personal exertion in the field''5, ` 
Promoted to Ri. 350 pm., after inspection of party by 8G.. 
31-7-60, resd. at his own request, being commended by 
BG. for “amiable and conciliatory character" [ 400 ]. 


SAXTON, George Harper. ^. Mad. Inf. & so. 
vs b. 29-]-20.- . d. 20-1-1901. 


'" Ens. 11-1-38 Maj. 31-12-61; «so. 18-2-61 ... 

Bt.-Col. 11-1-69; ret. as M. Gen. ( 1-7-74 )/16-7—75. 

Son of Chas. Saxton (b. 1783), organist, of Dodington, 
Whitchurch, Salop, and Anne Maria Scoltock his wife. 

ed. at private sch., Whitchurch. 

m., lst., Secunderabad, 23-745, Fanny Maria ( Frances ), 
dau. of Peter Harris Abbott’, official assignee bnkpy.. court, 
Madras, and eis. of M. Gen. a. D. Abbott (1816-92), Mad. 
Inf., o8.; two of their 5 children d. in infancy, and she d. 
30-7-55, under tragic circs., aged 33, on boat journey up 
Mahanadi R., a few mo. after birth of dau., Fanny, who m. 
Rev. g. 4. Oram ( 1846-1913 ). 

m., 2nd., in England, before 5-7-57, Eliza Julia, aged 20, 
dau. of Henry S. Boulderson, Bos. [rv, 100, 479]; ahe had 
one son and 4 daus., and d:, Woking, 29—6-1917. . 

ras. 1857 ; v2os. 1898. 

GR. Topo. 1872-3 (14); ob. notice, GJ. xvn, 1901 
(539-40). Portrait [ pl. 26) from oil painting by Chas. 
Barter ( 1809-79 ), DNB., taken during furl. 1856-7. 

arrd. India 14—5-38, and posted 38th MNT. 

MGO. 24—4-49,. “a patronage man"? without. 
previous svy. experience -[ 385-6], appd. to ch.. 
Ganjam topo svy., joining Coast ser. GTS. 11-7-49 . 
for training under Thorold Hill at Midnepore. 

Hil reported 24—8-49, ‘‘Saxton...haa good abilities and is . 
attentive to work. This wet weather he is practising at 
computing, etc.?...Y shall pow put him to work on prin- 
cipal angles and probabilities, epherical excess, and...prin- 
cipal triangles, and after that we will go to the latitudes and. 


- longitudes. ... As soon as the weather will permit we will, 


go to work with the planetable, ... but it rains so much now 
and is so damp that we must wait a litt]e''*. 

{and later ] "He has completed & survey with the plane.. 
table on a large scale of the city of Midnapore, the canton- 


. ment, civil station, and their environs. .. Has also had. 


practical instruction in observing a circumpolar star with the . 
great theodolite, and also in observing azimuthal terrestrial , 
angles. He hss also practiced ray-tracing with the small, 
theodolite, and seen the method of building towers, and. 
selecting principal and secondary stations, and is now em- 

ployed on a minor series in tbe valley of Subanrika River ~ 
with the 12-inch theodolite, and salso at the same time filling | 
in the details with the planetable’’. f 

“In my opinion he is perfectly qualified to proceed to take . 
charge of the party in Ganjam’’?°. 

Appn. for. posting to Grs., being refused, he. 
assumed ch. of Ganjam topo. party at Berhampore . 
during May 1850, with the usual Madras designation , 
ASG., and staff salary Re. 350 [ 363-4, 421 J. 

Taking the fd. during Dec. for svy. towards Angul, he had; 
to return to cantonments the following month having “ with, 
two of his assistants and a considerable proportion of his. 


establishment...been attacked by sickness of a serious. 


* DDn. 643 (187), BG. to Mil. Dept., 5-10-87. 


'DDn. 714 (151), pox. to 8G., 30-65-59; DDn. 2 (188), Waugh to Mil. Dept., 13-61; 713 (310), Thuillier to Mil. Dept., 


11-86-61 ; Govt. authority, 2M0., 14-8-61. 


* Thaokeray ( 223); Sande, n ( 281-2 ). 


* DDn. 43 (7). * GR. Rev., 1867-8, 


J spelling from family letters; info. from family records has been liberally supplied by g: dau. Miss E. M. Oram and by Comdr, 


*. w. Saxton, late RN., g. son of Dr. Chas. Saxton. 
507 (55), | 1 DDn 699 (5), 29-3-50. 


* Patron, Sir Henry Pottinger, Govr. Madres 1847-54 [ r1, 437-8 }. 


*DDn. | 
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€baractot, from fho effects of which Lt. Saxton now les 
dangerovaly il) at Cuttack '* ( 462-3]. -~ Thin sad disaster is 
the more to bo lamented inasmuch as great prins bad been 
taken to train Lt. Saxton to bis duties, and he had entered on 
them with commendable zeal and energy "4. : 

Things went better next season working sw. 
through Tributary Mahals, renowned for their stro- 
cious climate, but to escape riak of fever Saxton only 
stayed out 3 mo., Jan. to Maroh, completing a good 
area of trgn.; "I bave gone through immense ex- 
posure, both day and night, and tho’ I have... 
enjoyed excellent health, such...exposure must be 
prejudicial to health in time”?, The outturn of 
plenetable svy. was also good [ 26, 2897. 

Waugh was pleased with the resulta ; ‘‘This is the 
first season for years that anything systematic has 
been accomplished, and a moderate quantity of work 
obtained without socident and disorganization. ... 
The success you have aghieved is fairly attributable 
io your able management’. 

He attributed the better fortune of Saxton’s party ‘‘to 
"amy having postponed the usual date for taking the field, and 
to the precautions suggested in my medical instructions. ... 
Captain Saxton reported that he was successful in the trest- 
ment of al) cases, and that a general confidence had been 
thereby inspired among the establishment [ 464 J". 

Be went on to recd. Saxton for a special increase of pay 
which the Directors sanctioned under their letter of 22-3—54 
[ 385, 398). 

Saxton was on excellent terms with the pol. 
authorities, and on 7-9-53 was gazetted Asst. to 
. aoa. on &w. Frontier, who found him ''an officer of 
great experience, ... very conciliatory in all his deal- 
inge with these rude tribes", This magisterial post 

: was of particular value in settling local boundary 
-disputes [ 285, 527 J. , 

Under Govt. Gaz. of 18-10-53, qualified as inter- 
"preter in the Oriya language, and claimed that there 
was "only one other officer in the whole of India 
passed in Oreah”. He had already passed in Persian 
-and ss Interpreter in Hindostani and Telegu. 

Baxton had Jong been interested in geology, but the 8G. 
-did not encourage such distractions from hie prof. duties 
-ag survr. [342-4]. The Madras Govt, however, had 
-aaked him for reporte® and, writes Saxton later, “I supplied 
myself with a few geological tools and collected some speci- 
mens of pebbles and rocks which...were submitted for exami. 
wation in the Calcutta Muscum, but were not of much interest. 
X engaged a villager near one of the principal rivers...where 
the sand..had for ages been searched and washed for gold... 
used for ear ornaments, etc., worn by the women. I watched 
the...process which took the whole day with a resulting bit of 
gold not larger than a pin's head." : 

Xie watched the village iron-smelters produce “a lump of 
firon enough to make one or two tree-felling axes. .l wrote 
-an account of theeo rude processes with diagrams, which were 
‘published in ‘the Bengal Asiatic Society's Journal. ... I 
~dovoted a few days to visit the Talchir ooal field which... had 
mover as yet been visited by any European. ... 

_ “In the year 1856-7, when in England... —-the only 
furlough I ever bad during ny 36 years of Indian eervice—1.., 
epplied to...the School of Mines, ... attending...a full series 
of lectures, ...at the conclusion of which I...was elected a 
Fellow of the Geological Bociety'". 

Early in 1852 he had asked for & young mill. officer 


. 3DUn. 692 (195), BG. to Mil. Dept. 80-1-51. 
. 4 DDn. 549 (63), 80. to Mil. Dept, 19-9-55, 
7 ans. memo. of 20-3-1900. 


!DDa. si (181 J, to BG. 16-3-52. 
3 DDn. 648 (82), 
*DDn. 591 ( 242), BQ. to Baxton, 7-9—52. 
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aent., aad the 8G. agreed that it would be "assai o 
. a meaeurs 
very desirable for ite efficiency’. +. ~ A FRES 
“The patronage reste with the Governor or- m d. 
General, and I can only...recommend when the Profes 
qualfications are of the higbest order, ... otherwise m sonal 
ference in a question of patronage would be up ar et 
you know of anyone of high mathematical attainment df 
Quali&eations ae a draftaman, I think the bringi mud 
; xi ging forward af 
his pame would be well received", ] SO  MTY TR: 
It wes not until July 1854 that Depree, a nephew 
3, ^ ep 

of Baxton's, wae free to apply for appt. which wag’ 
approved under Go. oc. in 0., of 20-10-54 [ 151, 386 

495-6 J, and Saxton wae delighted when he joined in 
Dec. About the eame time the SG. protested against 
a call from the Madras Army for Saxton’s return to 
mil. duty, and obtained orders from the Supreme 
Govt. for his retention with the Bvy.* [382]. |. *. 

From sbout 1852, Saxton had obtained permission to 
spend some weeks every year at Puri on the eea-coagt 
[ 386} and he took advantage of this regularly for his wife 
-and children during the hot weather. -He had been anxious’ 
about his wife's health for some time before the birth of a 
dau. at Puri 6th May 1855, and be asked for a month's leave 
from Cuttack, writing 21-7-55, that he might take her down 
to Calcutta for journey to England. She got ill on the way 
and died on the river boat coming back from False Pt 
lighthouse only 9 days later. The river was in flood and it 
‘was five days before the boat could be brought up to Cuttack 
where she was bur. on 4th Aug. MUN 
. „It was under the strain of these troubles that Saxton wrote 
an unwise letter to BG. pressing for his transfer from the 
Madras terms of service to the more generous terma of the 
Bengal Govt. Waugh insisted on ite withdrawal with fall 
apology. Saxton readily complied [ 395}, but bad lost his 
opportunity, and it was not unti) 1859 that the Madras topo.’ 
survrs. were brought into line with their bro. offre. of Ben 
[ 399, 455]. ; . SEA 

He applied in Nov. for 15 mo. leave on mc., first 
to Calcutta and then ''to embark finally from the 
port of Madras as I have important matters to 
arrange there." Leave was sanctioned under Go. 
of 7-1-56 and 22-2-56, and he handed over to 
Depree 8-4-56. Sending his 3 children by the Cape 
route with & friend, he himself travelled overland 
by Suez [ rv, 175 ; v, 386, 426—7, 429]. 

Shortly before the end of his furl. be married for the 2nd 
time and whilst in Paris at the start of the return journey 
overland they received, 9-7-57, a telegram from the bride's 
father advising her to abandon the journey on account of 
the outbreak of the Mutiny. They took no heed and Saxton 
resumed ch. from Depree on 2-9-57. The Orissa svy. had 
now been expanded to two parties, Barton having general 
responsibility for the respective programmes, and both parties. 
coming under tbe orders of the DSG. [ 4, 173, 477]. 

Owing to the disturbed state of the Sambalpur, 
area, work was diverted for one season to trgn. of 
the coastal strip and in Jan. 1858, Saxton took up 
work nr. the Chilka Lake and worked n. towards 
False Point. Work was much impeded by very 
thick jungle and the multitude of .smal) tidal 
creeks ( 28, 173-4, 283 ). ESAE 

Waugh was not at all pleased with the work of sesson 
1858-9, through the rough country of the Tributary Mahils 
towards Sambalpur; he thought Sarton had cut his fd. 
season far too abort, and had not pushed the svy. on with 
vigour. He criticised the maps and drawing. ' Baxton's 


* b. BG. to Saxton, 5-5-52. 
1-54. ^ “repeated by Mil Dept. to D5G., 3-1-55. 
Buo. 29-10-54. f 
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NOTES 


reactions were strongly expressed, and brought a sharp 
rebuke, Waugh writing to tbe DSG. that “the tone and style 
of this correspondence is not satisfactory. ... Captain Saxton 
must conform to the judicious orders given by the Deputy 
Burveyor General [ 174-5, 282-3, 291, 367 ]. 

From 1880, Saxton's party worked southwards 
through the difficult jungle-covered hills on the 
borders between Ganjam and the cr. [ 387, 400 ]. 

The Khónds and other hill tribes were shy and 
unfriendly, and sometimes definitely hostile; dak- 
runners and s!gnallers were interfered with, and 
supplies most difficult to arrange [176-7 ]. Almost 
completely cut off from the rest of the Dept., Saxton 
held on stoutly under the hardships of these desolate 
wilds, bis assts. constantly dropping out under the 
pestilent climate. In some extraordinary way his 
health bore up season after season, blessed by the 
annus) retreat to Ootacamund in the Nilgiri Hills 
where he had a bungalow for several years [ 167-77 ]. 

He worked through part of the country where the Merriah 
human sacrifices were gradually being suppressed, [ rv, 484, 
sv. Human; v, 170]; "The last instance of the rite being 
attempted, tbe intended victim—an elderly woman-—and 
some of her several children were rescusd before sunrise 
when she would have suffered sacrifice. ... A strong party 
of the Sebundy Police corps! surprised tbe assembled crowd 
and brought away the.woman. .. I now have a pboto of 
the woman as she appeared. ... 

"My survey duties took me next morning into a hill 
country where tbese proceedings had been arrested, and 
numerous villagers were..hurrying into hiding places all 
round. Aslonan elephant passed through an open culti- 
vated bit of ground, I was no doubt taken for an officer of the 
dreaded Suppression Department. .. I came near to...the 
sbrine of a former sacrifice. ... I got down from the elephant 
and took possession of all the rude paraphenalia. ... A great 
many eyes were peering at me. .... My trophies are now in the 
Calcutta Museum. ... : e d ug 7 

“In the adjudicating and settlement of boundary disputes... 
I had a large experience. As I was invested with judical 
power [ 170, 285, 526), I volunteered to undertake official 
enquiry into boundary cases. ... ln this way my, Atlas showa 
several thousands of miles of boundary...clearly defined, 
betwoen the numerous independent states, ... including...the 
limits of the two Presidencies. ... The disputes between Rastar 
and Jaipur Rajahs were so serious that the District...Officers 
were directed to attend, as my Assessors in one instance, and 
as Joint Commissioners with myself in a second instance. 

“With these exceptions, without the aid of any other 
official, every disputed bit of boundary was settled by me 
Personally, without a single appeal’'*. 

On Robinson's tr. to the Telegraph Dept., 1865, 
the special allce. of Re. 800 allowed to him in &ddn. 
to mil. pay and sllces. was granted to Saxton ''in 
consideration of...long arduous services” [ 388, 525 J’. 

One of Saxton's most useful assts. of these later years was 
Jobn Harper, whom he brought out on his return from furl. 
in 1857 ( 422, 431]. Harper had been introduced to him by 
Dr. Chas. Saxton, his eldest bro., who was hd. master of 
Newport Gr. Bch. 

; He waa less successful! when persuading a nephew of bis 
own to join the party. Chas. Clifford Saxton waa b. 18-142, 
son of Dr. Chas., the hd.-maater, and comnd. to Mad. Art. 
12-6—58. His uncle applied, 28-868, for his posting to 
an Art. unit at Cuttack; “I am convinced that the habite 
and character of an officer are greatly influenced for good or 
bad..st the beginning of his Indian life. Having so lately 
been in England and seen much of my nephew, who is very 


lirregular armed police ; Hobson.Jobson; Bandes, 1 ( 457 n.3 ). 
* commuting $ pension, 088., 20-3-1900. 


728 (2), to 40. Bt. Bt. George, 25-868. 
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young, I feel sure my advice would tend to lead him into 
studious and regular habitat, 

The nephew was posted to the party under Go. aa. of 
2-8-67, but reed. 2-10-67, after only 2 mo. at Ootacamund, 
to join mil. expn. to Abbyssinia, where he was mentioned im 
dispatches. Hem. in Dec. 1869 and d., London, 20-2—78. - 

His tr. to Staff Corps in 1861 had saved Saxton from 
reversion to regtl. duty on promotion to major, an old rule 
by which the Dept. had lost many & valuable offr. [ 384 ). 

Granted 2 years furl. under Mad. go. 16-12-73, sailed from 
India 3-2-74 again taking overland route. “I had always 
intended...to...publish some memoirs...of my experiences, ... 
but..the steamer on which our baggage was shipped...was 
wrecked and everything belonging to my family and myeelf, 
including...diary and notes, ... was utterly lost. 

"My health also, surely the result of remaining so long 
on such service, ... was for some years in such a threatening 
condition that...I was induced...to accept the ten years 
capitalization, and retired, to the very serious detriment of 
pension and military rank*". 

His g.dau. writes that he “settled in Exeter where he 
took part in the life of the city. He was a governor of the 
Devon & Exeter Hospital, and worked for other hospitals 
and for all musical activities. ... He learned, at the age of 
&bovt 70, to play the ‘cello’. ... He bad strong opinions on 
bi-metallism, and was an advocate of decimal coinage. . 
Late in life I found bim sitting in his garden with a large 
volume of Persian script, reading...Hindustani; I was shown 
the right to left reading. On Sundays he went to service at 
the Cathedral He was a successful rors and fruit grower, 
budding and grafting his own trees*”’. 

After his rett. the SG., Thuillier, sent him a set of the 
maps pub. from his svys., mounted as Atlas in a case, and in 
1884 Depree, now SG., sent him & bound vol. of all his annual 
reports. In reply to his offer to send these to ROS. be recd. 
letter from PRGS., Sir Clemente Markham, 8-1-99; “If you 
will sand your Orissa Atlas...it wil be placed in the Council 
Room for the Members of the Council to look through it 
and aiso in the Map Room until after the anniversary. I 
shall also be much pleased if you would also send for exhibi- 
tion the copy of the Saxton Atlas, ... and the manuscript 
map drawn by Christopher Saxton | fl. 1570-96 ; DNB.). ... 
The parallel between your Orissa Atlas and that of England 
by your eminent Elizabethan namesake js very striking". 
To this Saxton noted; "My work and that of Christopher 
Saxton were each about 50,000 square miles". 


SCHLAGINTWEIT ; four bros., Hermann, Adolf, 
Robert, Emil. German Scientists. 


Bons of Joseph Schlagintweit, eye-surgeon of Munich, who 
d. 1854, leaving six sons, incl.— $ 

Hermann, b. 13-56-26 ; d., Munich, 19-1-82. 

Adolf, b. 9-1-29; murdered nr. Kashgar, pr. 26-8-57 
J RGS. 29, 1859 ( cxxx vii-viii ), [ 146, 528 ]. 

Robert, b. 27-10-33 ; d., Giessen, 5. 

Emil, b., 7-7-35 ; d., Zweibruecken, 20-10-1901. 

The 3 eldest bros. visited India between 1854 and 1857, 
for scientific resoarch ; the 4th, Emil, arranged tbeir colleo- 
tions and edited their memoirs in Germany [ 144-7 ]. 

Hermann and Adolf, both interested in geology 
and magnetism, had explored and olimbed in the 
Alps, and pub., 1850 and 1854, with Robt., two vols. 
deecribing their work. M 

They were anxious to extend their researches to 
the Himalaya and in 1853, with the strong support 
of Baron Humboldt and the rs. of London, obtained 
authority of the Directors XEJO. to pursue magnetio 
avy. of India broken off by Capt. Elliot's death fir, 
118-9; v, 144-5]. They were to work under agis 


1088., 20-3-1900. — * GR. Topo., 1864-5 (10). *DDn. 


s Miss Oram to REP., 25-10-1957: 


SCHLAGINTWEIT. 


of the SG. and were each given ressonable allces. 
‘on condition they travelled by separate routes. 
Leaving England 20-9-54, they landed at Bombay 


86th Oct., bringing Robt. with thom; we do not find 
that he drew any allces. 


A general account of their work and travels has 

Da 7), but other details may be added here. giron 
n visit to Kumaun in 1855, Adolf and Robt. 

Nain Singh and other relatives ‘of Devi Singh, Duos im 
old friend who was still alive [1, 431; v, 448], avd like 
Moorcroft they visited Gartok in disguisa, They climbed 
part way up Kamet to which thoy gave the name Ibi Gamin 
[ 86-7, 147]; they explored the glaciers of Nanda Devi. 

ln Dec. 1855, Robt. visited Amarkantak which be bad 
beer told was 7,000.ft. above the ses, though no survr. had 
ever suggested any remarkable bt. [1: 29-30, index; ru, 
517; 1, 477}. He made it 3,850 by barometer [ 344 J. 
; 99th May 1856, Hermann and Robt. left Simla for Leh. 
Hermann travelled by Upper Sutlej, Spiti, Parang La [ 202- 
3. 234 0.5], Teo Morari; Robt. via Kulu, Libol, Bara 
Làchs Ls, finding Hermann at Leh 30th June. “Leaving Leh 
24th July they crossed Baser and Karakoram passes, then 
east to Kuenlun Range [237-8], claiming to be the ‘first 
Europeans to cross these ranges [ 446, 448 ]. 
. They kept their plans secret ; “Jt was very important... 

to follow a route not generally taken by caravans trading to 
Yorkapd. -.. Ovr chief guide therefore proposed... direction 
without any trace of 8 road from the Karakoram Pass. ... 
On leaving Ladak we had nineteen horses with us, of which, 
however, we lost seven between Leh and Sumgal. On the 
13th August, while crossing the Elchi Pass, we were overtaken 
by a violent snowstorm. The cold was intense during the 
night, and two of our horses..lying close to our very feot 
died from the effects of it”. MC 


Adolf had left Simla at the same time and travelled to- 


Bkardo via Kulu and Lahul; he had then explored the 
mountains and glaciers round 'Nanga Parbat before joining 
his bros. at Srinagar [ 76-7 J. 

"Early in 1857, Hermann visited Katmandu and 
was allowed to make obsns. and sketches "without 
let or hindrance”. Though bis obsns. had no fixed 
base, he was not afraid to dispute the Survey 
identification of snow peaks, and his claims were not 


firmly disproved till Wood's visit in 1903 [ 95 ]. 

Sailing from Calcutta Hermann met Robt. in Egypt in 
May 1857, the latter having sailed from Karachi, and they 
returned to Germany together. 


Adolf remained behind in order to make another visit to 
Central Asia and waa murdered near Kashgar. It was 
eevera] months before his fate became known in India. 
Enquiries were put in hand in many quarters and infn. was 
collected from his followers and from people of Yarkand 
and other places. Henry Strachey in Kumaun, Knox in 
Kulu, and Johnson at Leh. were amongst those who collect- 
ed most. From these various accounts it appears that when 
Adolf reached Yürkand he found it under siege by Turkis 
from Kokand, some 300 m. w. of Kashgar. “He sent back one 
of his servants to Kangra with reports and obsns., and 
marched w. towards Kashgar, nr. which place "he was 
siezed by another Turki leader, and murdered with two of 
his followers. The pr. date, 26th Aug., was deduced from 
servants’ note of new moon [ 507). 

His body was brought back to India by one of his servants, 
and most of his notes and obsns. wore Tecoveréd and” sont to 
his bros. in Germany.[ 76-1 J]. ^ 5:3) iro 

* Full reporta of these enquiries are to be found in DDn. 
646 (481, ef seg. ) ; 715 (419) ; 117 (236, 239 ) 53; ; (17), and 
also in Resulls of the... Mission; I (11-65 ). 

"Two monumental accounts of The Results of the &chlagint. 
weit Afission to India ; 2 vols, with Atlas, pub. 1862, Leipzig 
and London and Reisin in Indien und Hochasien, 4 vols. 
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pub. Jena, 1869-80; Emil the yr. bro. asstd. in 
Their reports op physical geography and a ape 
and general description of the country are of the utmost. 
intereat and ralue, and their coloured panara mas’ and lang 
scape sketches are delightful. —.. 2. ~. rge Em 
: They were not trained survrs. nar skilled in the n% uM 
inste., and their geogl. work was sketchy J : 1452. - my. 
Hermann "wrote to STS., 16-8-1868, from Jaconia 
Castle, nr. Toschheim, Bavaria’, "Both “he and Ro 
officially honoured in 1859, Hermann being known M wwe: 
von Bchlagint weit Sakunlunski. Robt. . voa Schlagintenit. ` 
became Prof at univ. of Giessen in Hesse*. ... awe i 


"Emi! (DIB.), of Bavarian civ. BEITION, Was xpert 
Buddhism, and on history and rx VP end. 
and auth. of several pobos. j be res! sextd. his bros, . 


X Qaem IL 


SCONCE, Jam. Ban Art & ao.. ET ul 


2 b pase d 19-22-3918: 23:252 
2-53 .. Capi 3-4-83 ^.— aen -13 £90 

: |o Bt.-Oo). 9-12-83; cere ore ta E 
Son of Robt. Econce, Procurator Fiscal & iier, Birting. 

and Agnes Colquhoun his wife. ^ DES A eee = 
ed. Glascow univ., matric. 1849; j Addincombe, 2 d ESL 
m., pr. England, 18- 1-65, Frances Susan Kerr; thak last: 


surviving child, Ethel Colquhoun, d. at is 
BI. Class. Liste, 1881, 1894, 1890. . > x Lope 
arrd India 2-454; with Art at a p! f Delhi Bt 1 
and relief of Lucknow, March 1858 ; age of De Ire 
21-10-59 sppd. Asst. Rev. Burrr.; 3 joined Bubdjelkhaad 
13-12-59 [ 267 06]; to ch. Jubbulpore Rer. Bry. 1-£—3) 
Rev. Burvr., 24-1—63 ; furl. me., 1864-6 ; ch. No. $ Dev. Baxkri-: 
bagh 3-11-66 ; furl. 1872-3 ; ch. 3 Dir. Midna 3 
No. 8 Div., w. Boane lrrgn. 36-376 [ 535}... ‘Sehr wn 


DSG. “end Supt. Rev. Sys. 1-1-79; Fon 1846; of; BO 
s; ES D. 










396, ger f -f 
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SCOTT, Welter. “Bo. Page. a xad zg Z 
b. 2436 a, BF Droeda, Germany, SE 
2/Lt. 18-12-24 —. 1AOol. 3-7-53 —.. Gen. 81-325. = 


Only son of Thomaa, bro. of Bir Waher tbe toveltsl, ond. 


sometime Pymr. €x. 70th and Elrzabeth hie 
of David McCulloch. fx Kara tede eie: 


ed. Addiscombe. Conolly ( 105/71 ). ` Low Dot arem, 
1845-8, in ch. of Rev. Bry. Oanals, and Foret ty Bind 
[ 192-3, 276, 281, 285, 401); 1858, in dh. rwn. pu 





SHERWILL, James Lind. Ben. Inf. & sa.. x na 


b. 25-12-19. d. at sea, enone 
voyage, x. of i ah t 396} 
Ens. 24-1-39 .. Maj. so. 18-2-81. ^ 


- Bon of Markham Eeles Sherwill, Capt. Stafford witha, id 
Lucy Maris dau. of Dr. Tas. Lind { 1736-1812); DN B., mp, 
ras.; phys. to Geo. ru. Do HSE bedi yet alin t. 
m., Dinapore, 17-3-52, Harriet, dau. pf Dal. John Monk. - 
gomery Hill, and sis. to his bro. “Walter's wifo [ 529} esi 
29-12-43, at battle of Paniar, Gwaljor campaign i 32 
and 1852, with pw. ; furl. 194-52. .: e 1»23- 
26-9—56, appd. Aest. Rev. Burvr., Derajat, under - 
Johnstone [ 217-8 ]; oo. 3-1-59, tr. to LP. ; sumed - - 
ch. Dinajpur Rev. Bvy. from Row, 16-12-58 ; with * 
party xn Manbhum at end of 188} [6, 243, a3. 
364 ) ; “in energy and determination. ..8eooná tor 
[ 399, 400 J. Ct cmm Sfc 
JASB., xxxi, 1862 (457) ; Ben. P d P.(27)); with three, 
others visited Bikkim and explored ere of Ca 
jon - 


"e sn 
Go. oo. 14-12-63, furl. on mc. S s 


Ent. Letters (15), 85-06, 


NOTES 
SHERWILL, Walter Stanhope [1v, 465]. 


Ben, Inf. 
b. 31-8-15. d. 29-3-90. 
Ens. 1-6-33 .. Maj. 24-59; ret. as Hon. Lt.-Col., 
31- 12-61. 


vibus. ofJames[528]. ^ — 

ed. Christ's Hosp. ; Addiscombe, 1830-3; Hodson, Tv (74) 

m., Ghazipur, 24-945, Cecilia, dau. of J. M. Hill, Comnr. 
of Port Elizabeth, 84. , and sia. to wives of Jas. Sherwill [ sup ] 
and A.C. Heyland, BOS., judge at Ghazipur. 

FGS.; FRGS. 1859 ; wrote frequently for scientific journals; 
JASB., xx, 1851 (544 ), Rajmahal Hills ; Sikkim ; xxu, 1853 
{ 540-70, 611-38 ), papers on geology of "Kangchenjunga snd 
other peaks ; xxm, 1855 ( 49-57, 83), Kunchinjinga ; Darjeel- 
ing; Ben. Sel., XXIX, on Rivers of Bengal, 19-2-57 ; Oldham ; 
Ben. P & P., 1936 (22). Cal. Rev., 1859, Gangetic Delta. 

Attractive artistic aketches of avy. life [ m1, 345; 1v, pL 
18; v, 284 ); vM. exbt. 1264, sketch of Darjeeling, 1852; col. 
litho. at IO., Foster (113) ( 284] ; JRGS 1859. 

arrd. India Jan. 1834; 27-7-38, appd. Asst. Rev. 
Survr., joining 8t Cawnpore under Saunders Abbott 
[ rv, 226-7 ] ; 1840-1, leave on mc. to Cape ; rejoined 
under Stephen at Jalaun, holding temp. ch. 1842-3 ; 
after move to Bihar [ rv, 184, 227] full ch. as Rev. 
Survr. from Feb. 1844. 

From 1844, moved party in succession to Shahabad, 
Monghyr, and Bhagalpur, taking leave on mc. to 
Cape, 10-3—48 [6, 241, 244-5, 254, 296, 299, 302, 
304-5, 364, 395-6, 433-4 ] ; resumed ch. 24-10-49 and 
moved party to Ràjmahàl, Birbhum, and Murshid- 
&bàd [ 225, 243, 254-5, 535 J. 

Writes to Thuillier from camp, Christmas Day 1850; "I 
do not like going into our jungles without elephants ; tigers 
are too numerous to be comfortable. ... A happy Christmas 
to you and yours. Thermometer about 60°; awfully cold; 
ye are obliged to stand in the sun to warm ourselves”. 

Again from Berhampur, nr. Murshidabad, 4-5-51; I 
arrived here late Jast night having been 24 hours on elephants 
going 54 miles ... Very tired and knocked up ; excuse haste”, 
~ During summer months 1850-2, his party made large scale 
savy. of Darjeeling area, and under bis personal supervision 
completed l.inch map; "writes of his trips in the mountains, 
2-8—52; "Having waited patiently for nearly 3 months since 
the earthquake (of May 1852) exposed the flank of Kun- 
chinjinga, ... I started this morning at 8-30 s.m. accompanied 
by Mr. Robt. Smart .. . Having just completed the survey of 
the British Hill Territory, and having had several very 
fatiguing trips in the hills, we were both in good walking 
trim [ 83, 186 }. ... 

8-8-52. ‘‘An hour and a half of sharp climbing carried 
us to the summit of Singsleelah where the Tumbok Pass 
leads from Sikkim into Nepal. Barometer gave an elevation 
of 10,792 feet. .. The Sirdar...{ showed] us the cairn of 
stones erected by Captain C. T. H. Weston in 1822 [m, 513)”. 

Journal closes 19-8-52; ' We reached Darjeeling baving 
been away 18 days, during which we had travelled 360 
miles on foot, ... reaching an elevation of 14,500 ft. distant 
in a direct line 17 miles from point of departure?”’. 

Survrs. will sympathise with his note to Thuillier on the 
one-inch map on which he bad been “working up the hills 
to distinguish the high from the low. ... It does not please 
me. I have looked at it too long and am tired of it". 

Under ao. 13-12-53, handed over party to Gastrell 
6-1-54, and deputed to special duty for ‘‘re-adjust- 
ment of district boundaries of Behar and Bengal”, 
with sllce. Rs. 200 pm.; Took up new duties at 
! uto . 
1DLE. 37/57 (143, 181); with aketch of calrn. 


*JASB., xxn (511-637). 


SHORTREDE 


Patna 6-2-54, traveling round! to consult dist. 
officers, Comnrs., and judicial authorities. Writes 
to Thuillier, 17-3-54; “I am almost in despair with. 
my work ; I can make nothing of the million names. 
that the Magistrate has given me. I suppose I shall 
find out soon what to do with them [ 255-7 ]’”. 

18-7-55, placed under orders of Comnr. Bhágslpur during 
suppression of Santal rebellion; “I at once placed myself 
under his orders, having...frem the commencement...rendered 
every assistance I could, both to the Commssioner and to- 
the military commanders by giving them information regard-. 
ing the country, people, etc. 

“Upon 25th July...] joined Major Bhuckburgh's regiment, 
and proceeded...towards the Daman.j.Koh where up to the 
6th August I was engaged as their only guide. ... Upon the 
8th August..I joined Maj. Gen. Lloyd, 0.8., at Rajmahal 
as his nAQMG.t". 

“I was relieved of my duties...on the 14th inst. [ Sept. 
1855 J, when I proceeded at once to Berhampoor, where I am 
at present engaged closing my office pror to applying for 
leave on sick certificate to Europe. ... Having partially lost 
my memory, sight, and hearing, I am warned to stop work 
before it is too late"'s, 

Furl. from Oct. 1855; resumed duty as Bdy. 
Comnr. from 30-8-56, making hdqrs. at Dum Dum 
and, from 22-11-56, appd. Prof. of Survg. at Civ. 
Engrg. Coll., Sibpur, in addition to other duties[ 397 ]. 

Oct. to Dec. 1859, acted as DSG. during Thuiller's 
absence up-country [ 349 ]; 1860, took furl. on me. 
till ret. 31-12-61 [ 521). 

Thuillier write of him, 18-12-59; “He is second 
to none as a draftsman, or as an administrator in 
charge of extensive establishments, bis temper and 
judgement being above all praise, rendering it a. 
delight...to serve either with or under him. ... 

"He has also rendered valuable aid to Govern- 
ment as a pioneer geologist, ...and his statistical. 
and geographical published reports and scientific 
papers in the Asiatic Journal prove his unwearied, 
industry, energy, and talent[ 10, 397, 400 }”®. 

Keen geologist and responsible for several valuable geol. 
maps [142]; Thuillier writes, 5—4-56, of his "excelent 
reporte on Bhagalpoor and the Rajmahal Hills, Beerboom, 
and Darjeeling districte. .. published by the Board of 
Revenue. ... The pages of the Asiatic Society'a Journal have 
likewise been enriched by this officer's various contributions 
on the physical geography and geology. ... 

"A valuable guide map to the geological formations...was 
compiled by thia officer, and published in December 1852". 


SHORTREDE, Robert [ m, 502 ; rv, 465-7 J. 
Bo. Inf.. 
d. 26-11-68. 
Lt.-Col. 12-10-57; 
ret. 88 Hon. M. Gen. 31-12-6T:. 

Son of Robert Sbortreed, Sheriff substitute, co. Roxburgh 

ed. Jedburgh gr. sch. and Edinburgh High Bch. ; spells 
his own name as here given [ m, 502 J. 

m., Allahabad, 19-1—44, Clara Ann, dau. of Geo. Channer, . 
of Button, nr. Hounslow, and sis. of Col. G. G. Channer 
cai -95 ), Ben. Art., and Commy.of Ord. Allahabad, 1810. 

; Hodson, 1 (329-30 ). 

is 1818. 

J ASB., v1, I812 ( 28, 40, 267]; iim, 1853, Msthl. Papers ; 
Log. Tables, 1844 [1v, 467; Y, 173- 4l Rc Tables.. 


b. 19—7-01. 
pne, 4-1-23 


Fyn. 37/68 (6), 17-3-64. “Maj. B. A. 


Shackburgh (1800-00); Ben. Inf ; Hodson, re ( 85-6]; M. Gan. | e. w. m. Lloyd ( 1230-1865 ), Ben. Inf, comdy., Dinapore fom 


40-11-54 Hodson, 10 (65-8 ). 


“pre. 37:69 (1450-8 X, ta DSG. 1-9 & 17-955. 
DSG. to BG ; IO Cat. (172-3 ), Bhagalpur & Monghyr diste, with geol infa. 


*DDa. 645 (249 X *DDa. 624 (26), 


SHORTREDE 


(1804; Trans. RAS. 1845, Him. Atirn.:; ob. notice, RABS. 
(mn), xxix, 1808 ( 120-1 ). 

1824, Deocan topo. svy.; 1828, Bo. trgn.; 1832, 
to orders of BG. ; 1834-6, on local rev. svy. ] 1v, 236] ; 
1836, reed. trig. svy. after disputes with Everest 
Lx, 73; v, 101, 122), but after apology took ch. of 
svy. during Jacob's absence [ 1v, 74, 359] ; 23-9-39, 
nppd. Ist. Aest. GTS., joining Everest’s camp at Sironj 
20-11-40 [ rv, 357 ; v, 382]. 

1-9-41, took ch. Karara ser., making recess qrs. 
at Allah&bàd ; progress slow and Everest far from 
satisfied [ rv, 69-70; v, XI, 11, 155-6, 361, 368, 501]. 

Within two weeks of taking over as SG., Waugh wrote 
friendly letter asking Shortrede to speed up progress, and 
Shortrede, writing a few weeks after his marriage, promised 
to do his best!, In letter of 20th March 1844, however, re- 
plying to technica) criticisms based on & report by Renny 
J 101, 522 J, Bhortrede wrote most disreapectfully of Everest, 
which drew sharp rebuke from 8G.— 

“Jf you had done twice as much work..you would not 
have escaped censure from my predecessor, because your 
work was..in direct violation of the positive instructions... 
furnished for your guidance, but...to address such aspersion 
Xo his successor is an act’of the greatest discourtesy. ... 

"My predecessor’s Jetter...contains a distinct prohibition 
of any innovetions [ 114-5 ]”. 

Shortrede was prompt in disavowing any intention to give 
offence, withdrew the offending letter which is not now on 
the files, and promised to meet the 8G.’s wishes*. 

Towards the close of recess Waugh called for a regr. of . 
sangles obsd. with detailed report on the work completed. 
After examining these he decided that Shortrede’s work was 
not good enough, and asked for his return to Bombay; 
*'Captain Shortrede proceeded upon no regular method and... 
made no proper disposition of work among his sub-sasistante 
(1v, 466 J”. NS a 

After criticism of Shortrede’s Jack of planning, and the 
‘wretched progress made, Waugh notes that "up to this date 
the computations have not been brought up, the whole of the 
work for two years remaining still in arrears. The angles 
taken in 1842/43 have, however, been submitted, together 
with & rough calculation. ... With one exception the work 
has not been executed in accordance with the established 
rules of the Department, which were furnished to Captain 
Shortrede. ... A great deal of unnecessary work has been 
done, and time and money have...been wasted [ 390-2 ]. ... 

“From all I have learned of Captain Shortrede, 
-he is & gentleman of undoubted talent and consider- 
:&ble mathematical &cquirement. ... He bas never, 
-from the commencement of his career, followed a 
fixed system or concentrated the whole of bis energies 
upon the sole object of speedily completing his work. 
_.. The Karara Series will never make any decided 
-progress..so long as the executive duties are en- 
trusted to an officer who has never yet accomplished 
any great undertaking in this Department. ... 

; “He possesses...considerable sccomplishment in 
the native languages, especially -"Mahratta. ... He 
has also served in the Revenue Department as an 
-Assistant Collector, and has been employed in th 
‘Bombay Mint" [ 1v, 465 J`- "UD 

Govt. &ccepted SG.'& recdn. and under co. 57 of 
14—2-45 Shortrede handed over ch. of Karara ser. 
*6-3-45, and proceeded on furl. from Bombay [ 336, 


379, 390-2, 399 ). 


` 3 Dn. 491 (6-7), from BG., 1-1-44 ; 521 (57), Bhortrede's reply, 14-244. 
3 DDn. 452 ( 197-207 ), 7-12-44. 


15—6-44 ; 520 (57), from Shortrede, 56-44. 
€ 110), Airy to pras. — *DDn. 661 (115),to DSG., 18-9—66.. 


530 


BIOGRAPHICAT; 
. , Whilst in Calcutta after handing over he pu ide VERTO 
of the deflection of the plumb-line hal be had d E d 
Dan in 1841. He wrote direct to Govt. of India claimi 
that his results entirely vitiated the accuracy of Riven 
work on the Gt. Arc [1¥, 105, 466; Y, 133-6} : sg 4: c 
These were passed to BG. for comment and Waugh rej ied 
that al] the facts had been fully known to Everest. He © 
jected Bhorirede's conclusions. The corr. was passed to the 
Directors who fully accepted Waugh’s views They regretted 
that Shortrede had not put the matter up before, and sngpeai. 
ed “his Iste removal from tbe Department...{ as] an indo. 
ing cause to his bringing the subject before you". nae- pi 
Whilst in England Shortrede read a paper before maa” 
18-648, which was communicated to az., Airy, who thought 
it ‘an ingenious and interesting investigation". Heg 
a minor alteration which Shortrede gladly socepted [ 135 Fis. 
On return from furl. Shortrede joined. his .regt. 
and, 8-1—50, sent copy of his ras. &ddrees to Govt" 
from Belgaum, repesting his charges that Everest ` 
had glossed over discrepancies and deosiyed "bo NE 


D 1 fles -- on 


‘Govt. and the scientific world [ 135}... Waugh ed ; 
this to Chief Compr., who agreed that the obens~ 
which SG. proposed to make at Banog would tléar ¢ 
up the matter, and that Shortrede’s óbens. at Debra- 
Din would then be of amal importance [1353-5 ^£ 
There is no doubt thst Shortrede’s persistext : 
pushing of his views on Himälayan Attraction * 
stimulated Waugh's interest in the subject; and Jed 
in turn to Pratt's investigations and theories wh 
attracted world-wide attention | 136-7, 520, 5413. 
` 20-2-51, appd. to suo. Stephen in oh. of cw Buti) xeT.- 
svy. and io nore. to ‘upper ias Seth sore 
diste. of Gurdaspur Biälkot: “Moved in 1853 46 Le 
dob to complete Gujr&t and Shih pur dista. DNE o MN 
Tien mored into the’ Sn8-Gigar oyt 
alum [ 7, 52, 218, 270, 273-4, 28 5, 354, 395,450] = 
Dior d peuod be qd oce bAa x 
vergonce of meridian. The problem wat referred to : 
Din, and definite deptl. orders fa«ucd on the sabjat f 298 37. 
In 1855 6G. put forward ‘hls nama as officer of y 
est. for ch. of rev. sry. of Bind. Shortrede ot} wirongty 4 
wr 
d i 
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“It is a matter of indifference whether the s 


Bengal or to Bombay, buthe should be ng fern Begs 
and cf from 10 to 15 years standing, Met icum ymsik | 
long enough to give tbe survey a fair footing. > "& ^7. 


ac xb ze 


tam 


"I have becn now upward of 32 years in the sarrice, of - 
which I hzve been 27 hot seasons in the low country, and have: 
served upward of 28 years in India, even eae Ont 
of every tort. ... I am somewhat advanced in life, my. 
constitution is unbroken, and I am stil active, and in my. 
present locality may be efficient for several yoare to come. m - 

“Bor some time past I have been intending for mly , 
reasons to go home on lesve for a short period. ... 1f I : 
go to Sind...several years must elapee before.. the party}. 
.could be in good working order". ṣe To eS AST Sits 

He pointed to the good work done by his party under his 
management during the past four years; "Tbe only stimulas - 
I have used has been my own example, and a fair acknow- 
Jedgement of the merits of every man. .. Ero ing mysé 
4here is not a man...who can say that he is w ee 
It can scarcely be for tbe advantage of Government that such 
ap establishment should be broken up and dispersed as H- 
must be if I go to Bind. ... ` à Au. Gah en 

“I am the oldest surveyor in India, and..it would be no-. 
thing unusual to allow me, #8 euch, a choice of Jocality, bui 
this sudden removal against the known wishes of the local 
-Government...is...a severe hardship" [ 452, 542 F- LARUM 

Unfortunately, he made e spiteful referenoe to his removal 
from the crs. ten yeare earlier, in which he suggested thas 


2DDn. 491 (43-6, 64), from BG's. 18-6 k 
‘cp. to », 14-146 (b). — *DDm. 50 


NOTES 


Voi vorerst And Waugh bad acted with persona) bias againss 
him. Thuülier pnsecd this privately to the SG., who ecderod 
that this suggestion should be withdrawa with adequate 
apology. He recapitulated the reasons for which he had 
considered Sbortrede quite unsnited for the ors. 

Under Thuilber’s tactful handling, Shortrede withdrew the 
ofendimg passage "to avoid the reagitation of matters of 10 
years standing on whicb we hold opposite opinions" [ 391 P. 

The tr. to Sind did not take place [277 ) and under eo. 
ea. of 17-10—56, Bhortrede was placed under orders of C-in-C. 
for empt with his mil. unit e» route for Persia [ 194} He 
banded over ch. of his svy. party to Anderson at Murree 
12-11-56, and resumed ch. in Nov. 1857 for two months 
before leaving India 1859. f 

After rett. settled at Blackheath to work on his “Traverse 
Tables", which were pub. in London, Oct. 1863, and by 
Blackwood, Edinburgb, 1864. 

The caption to his box of insts. now on exhibit at Svy. 
Museum, Dehra Din ( rv, 467 ), wrongly suggests that Everest’s 
Logarithm Lodge at The Park in Mussoorie had some con. 
nection with Shortrede [ rv, 440 ]. 


SIMMS, Frederick Walter. Civ. Engr. 
b. 24-12-03. d.27-2-05. ` 

Civ. Asst. os. Ireland; Astr. Asst. Greenwich Obsy. to 
1835; Asst. Engr. sz. Ry. 1836-45; under HEIC. to India 
as Cons. Engr. to Govt. & Dir. Riwy. Dept. 1845-51. 

Son of James Simms, senr., of Islington, and bro. to Wm. 
f 1793-1860 J, partner to Edw. Troughton ( 1753-1835 ) from 
1826 and sole proprietor of business from 1831 ( rv, 491. 

Telford Medal, 1842; mice. ; FOS. ; FRAS. 

DNB.; RAS. (mn), xxvi, 1866 ( 120-1 ). 

Of delicate constitution; bealth partly restored on os. in 
Ireland ; 1835, resd. from Greenwich Obsy.; visited France, 
and asstd. introduction of ssphalte to England; 1836—45, 
on construction of tunnels, etc., on 38. Ry. 

1845, emp. at Calcutta by HEIO. as Cons. Engr. 
for Rlwys. to Govt. of India [ 322, 419] ; tick leave to 
Mauritius ; 1847-9, in ch. evy. and Jevelling Calcutta 
city [7o-1, 181—2, 249-50]; Ben. P £ P., un/ll 
£104) ; 1936 ( 131 ) with section from map. Report 
on svy. dated 14-8-50, Calcutta ( Simms ). 

1851, took home copies of map for cD., from which 
John Walker engraved map on reduced scale ( 182-3 ]. 

` Now seriously ill, lived in rett. Torrington 8q., London. 


STEWART, Robert Crosse. xw. 84th Ft. 
. b. 15-3-25. d. 10-7-1913. 
Ens. 25-10-42 1856, tr. to Rifle Bde. ... 
. Bt.-Col. 25—7—74 ; ret. aa M. Gen. 15-3-84. 
Bon of Maj. Archbd. Stewart, RE., of Rifle Bde. and his 
wife Eliza, dau. of Robt. Crosse of Barrachnie, Lanark. 
ed. Elizabeth Coll., Guernsey. 
m, 1860, Fanny, dau. of Capt. T. Davidson of Sedgefield, 
Durham.. m m 
oB., 1881. Who Was Who. E 
. 12-9—54, appd. Asst., Pegu Svy., making report on Toungoo 
Dist. [ 196, 400] 8-556, FD. Sel., xx, Pegu; also empd. as 
Ex. Engr. and Asst., TeL Dept. ; 1856, exchanged to Rifle 
Bde. in England. 
Returned to India 1857 with xo«. 35th Ft. ( Royal Sussex ) ; 
wounded st Lucknow. Succesafu) mil. career. 


STEWART, William Jackson. Ben. Art. & sc. 


b.. 22-12-37. d. 25-2-85. 
.o 2/Lt 12-80-61 to sa. 24-8-65; Maj. 37th ww., 
s : 124-77. 
ed. Addiscombe. 


y. 8-10-60, appd. Asst. Rev. Burvr. No. 4 Div., Bakarganj ; 
"a most accomplished draughtsman { 256J"’;.in ch. from 
2-9-82; IO Cat. (172); savy. Bhagalpur town, 1807-8. 
"MY i PX : 


! DDa. 662 (3, 28), to DSG., 26-12-55 & 14-1-56.. 


` 


STRACHEY 


Yn ch. variousrev. evys. LP. i0 1872; www. from 1873; 
reed. before 1877 [ 400}. ` 


ST. GEORGE, Richard de Lautour. Ben. Art. 
b. 24-37. d., unm. Landour, 14-10-61. 


2/Lt. 13-86-56 ; Lieut. 27-4-58- 

eld. son of Sir Theophlius John Bt. George ( d. 27-17-57} 
3rd. Bart., and Caroline Georgiana, dau. of Joseph de Lautour 
of Hexton Ho., Herta.; succ. as 4th Bart. July 1857. 

Burke ( p. 1920). 

8-10-60, appd. Asst. Rev. Burvr., joining No. 2 Oudh Div. 
under Vanrenen for svy. Unso Dist. 24-10-60, dying of 
fever & year later [ 396, 400 f. 


STRACHEY, Henry. Ben. Inf. 


b. 24-2-16. d. 9-2-1912. 
Ens. 12-6-35 Capt. 19-7-48; 
: ret. as Hop. Maj. 31-12-61. 
2nd. son of Edward Strachey (1774-1832), Bas. and his 
wife Julia Woodburn, dau. of M. Gen. Wm. Kirkpatrick 
(1754-1812) [1: 344-5}; bro. to Richd. [inf] and Bir 
John ( 1823-1907 ), Bos.; cost. DIB [ 318 n.4 J. 

ed. Addiscombe. : . 

m., Cape oH., sa., 6-9-59, Joanna Catharine, dau. of 
Rudolph Cloete of Newlands, sa. . 

1851, Oriental Club; 1851, Patron's Medal, BOS., for svy. 
W. Tibet frontiers; auth. of several books & papers on 
Himalayan geography ; keen botanist. 

Burke 1956 (2079); Debrett, 1945 (969), sv. Baron 
Strachie; JASB., xvn, July 1848 (98, 527-38); GJ., xxx1, 
1912 ( 405) Burrard & Hayden ( 239, 247); Mason (80-1), 
Sandes, n (230 n.1 ) ; NF. Atlas (11-12). 

arrd. India Dec. 1835; on constrn. or. Road to Allah&bad, 
1841-2; Kudubdia Lighthouse, Chittagong coast, 1814-5; 
1846, sick leave to Kumaur; Sept. to Oct. visited Māna- 
sarowar Lake, making sketches later compiled with thoso 
by his bro. Richd., «n10. 25 ( 16) ; account with map, JASB. 
Ivo, 1848 ; JRGS. xix, 1849 (lxvii) [ 86, 147, 187, 324, 
448, 528]. 

May 1847, with Dr. Tbos. Thomson, attd. to 
Cunningham's mission to determine bdy. of Gulab 
Bingh's dominions with Tibet; after exploring E. 
Ladakh [ 187 n.6], deputed to follow Indus R. from 
Leh to Gilgit; auth. Physical Geography of Western 
Tibet; J RGS. xxxn, 1853 [ 187, 240, 316-8 ]. 

Furl. 1851 ; and again 1861, sailing from Calcutta 23-7—61. 
Lost his sight about 13 y. before death but retained wonder- 
ful memory. 


STRACHEY, Richard. Ben. Engrs. s 
b. 24-7-17. d. 12-2-1908. 
2[Lt. 10-68-36, Bo. Engrs.; tr. to Ben. 25-9-39 ... 
Lt.-Col 2-7-60 ret. as Lt.-Gen. 23-2-75. 

Bro. to Henry and Jobn [sup J. 

ed. Addiscombe. : 

m., Ist., 1854, Caroline, dau. of Rev. Geo. Bowles ; she d. 
1855. 2nd, Calcutta, 4-1-59, Jane Maria, dau. of Sir John 
Peter Grant (1807-93 ), Bos., Lo. Bengal 1859-62; DIB. 

osi. 1861; coosr 1897; Fas. 1854; Royal Medal, 1897; 
rros. 1887-9; LLD. (Camb ), 1872; Council of Indis, 1875- 
8; 1879-89; sutb. of art. Himalaya, Bucy Brit. 11th edo. 

Burke (2079); Debrott, 1945 (970), sv. Baron Straohie ; 
DIB. ; Conolly (89/192, 106/111); Addiscombe (491); Bur- 
rard & Hayden (142-3); Sandes, n ( 1234, with portrait, 
230, n.1 ); vM. exbt. 1039, portrait etched by Wrigman; Who 
Was Who; JASB. xvi, 1849 (287-810) ; Snow Line; xix, 
1850 (79-82); Nii Pass; QJGS., vu, 3851 (292-310), _ 
Geology...Himalaya Mts. & Tibet; Burkill, Y ( 870 ). — 

1839-45, Jumns & Ganges canals ; 1845-6, Ist. Sikh War; 
10-92-47, survd. sito battle of Sobraon, IO Cat, (236); 
J847, sick leave to Neini Tal, making Bot. and’ geol. 


S5TKANGE 


excursions in Kumaun ; Feb. 1848, servioos placed “at disposa 
of... Lieut.-Governor for...conducting scientific research a 
Kumaun end its vicinity", : 


During 1848 “made a journey into Tibet...botanising Laid 


fixing ] true position of tbe snowline, glaciers, geology, high - 


passes into Tibet". Fixed position and hei “a 
sacred Kailas Parbat" with remarkable cus m 
topo. avy. of 1871-2 found his position required "'no material 
alterations” and height only 28 ft. too low { 86, 147, 187-8, 
318,324, 44BJ- ^ — ^ * i UAE MN 

Hayden records that Strachey ''Jaid the foundations of 
Himalayan etratigraphical geology” during his visit “to the 
Kumaun and Ngari Khorsum’’, EE "aco 

Later had distinguished career, mostly PWD. and Rlwyz.; 
during 1857 was Bec. to Sir J.P. Grant when 1a. of Or. 
whose dau. he m,in 1859 [534]. `. č 


STRANGE, Alexander. . Mad. Cav. . 
] ` b.27-4-18. . d..9-3-76. 

.Corn. 22-6-34 .... Maj., Bt. 20-46-54; RegtL 
3 y 21-12-59; ret. as Hon. Lt.-Col 21-12-61. - 

Son of Sir Thos. Lumisden Strange (1756-1841), Ch. 
Justice, Madras 1800, DNB., and Louisa his 2nd. wife, daw 
of Bir Wm. Burroughs, Bart.; g. son of Sir Robt. Strange 
(1721-92), distingoisbed engvr., DNB... i x 
, ed. Harrow. oS Y dud » . 

m., Landour, 17-10-48, Adelaide Bruce, dau. of Wm. 
Davies, of co. Monmouth. . 

FRS. 1864 ; Council 1867-9; Feas. 1861 Council & For. Sec, 
1863-73 ; FRGS. 1861 ; judged at exbns. of London, 1862, and 
Paris, 1867. . 

DNB.; DIB.; RAS. (mn), xxxvn, 1876 (154-9); 

Markham ( 108-10, 14-5, 200-6 ) ; JRGS. 46 ( cxlix ) ; Condon 
( 282-3 ) ; portrait, after rett. [ pl. 22). 
. JASB. xvi, 1847 (1265-6); 1847, whilst on leave from 
regt. 7th Mad. Lo, worked in Boileau's magnetic obsy. 
[1v, 117-8] and displayed ingenuity in making small inst. 
for graduating scales [ 370-80, 392-3). 

24-12-47, appd. 2nd. Asst. GTS., and posted to Ww. Him. 
ser., under Du Vernet for instn., joining in fd., 7-3-48 [ 35 ]. 
' Like other young officers ran into debt whilst in Simla; 
ac. wrote to BG. 69-50, calling attention to bill from 
*'hotel.keepers at Simla” for "tbe large eum of Company's 
rupees 304-1-2...contracted at their hotel in 1847. ... Bir 
Charles Napier desires you will communicate to him [ Strange ] 
his displeasure at the..impropriety of his conduct in neglect- 
ing to liquidate for so Jong a period the bill in question'4. 

Sept. 1848, posted to Gt. Longl. ser. under Renny, 
reaching Sironj from Dehra in mid-Nov. [523]. Before 
the start Strange bad made up new friction rollers 
for 7s. 3-ft. theodolite [ 150 ) and also for one of the 
24-inch [ 153 ]>, besides getting married [ 361 J. 

6-9-49, took over ch. of party from Renny at 
Nimech, and carried longl. eer. through to Karachi 
during the next 4 seasons, across Aravali Hills and 
“little desert". Promoted to let. Asst. 1-1-50, 5G. 
being well pleased with resulte of his Ist. season ; 
“This officer was originally selected...on account of 
‘his qualifications as an astronomical observer, as well 
as practical mechanic. ..: The result has proved how 
well fitted he is to conduct..:the survey with credit to 
himself and advantage to his employers" [120, 137]. 

Not only was he a first-class obsr. and practica) geodesist, 
with exceptional energy and drive, but he was also a formid- 
‘able wielder of the pen, and became a great tria! to BG. by 
lengthy lettere describing difficulties he was overcoming, and 


1DDa. 472 (379), Thomason, Bec. to Govt. NWP., to BG., 1 


‘Hayden (6,92). ib. (298-9, 343,348). *DDn. 541 ( 232-3). 2 
Dn. 54 7DDn. 691 (330), 29-7-53.  "'DDn.710(4). ` * Da Vernet had complained e 


wDDn 592( 216), 2-7-55; DO., 26-9-55. uib. ( 375), 1-1 2-55. We 


*DDn. 542 (37), to Mil. Dept., 20-850. 
Jack of notice on tr. to Assam in 1852 [ 393]. 
M8B., I1 ( xii). 


“be was able in 1851 to post James Tennant to the: 


a 
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admitted his abilities, but explained in ly 
letters that it was impossible to meet his 


sta 


pressing for extra staff and sllowances { 345, 362 i-a s 


vt 


Y" 


[ 38-41, 65, 99-100, 115-7, 362, * 8 , /533— E 
-Dn Strange’s report, Gites, of REL TET ERE 
Karachi, BG. sent him warm congratnlations “on this proa 7 
achievement and on tbe brilliant manner in which it has 5 
effected, challenging, as it does, the admiration and emulation : 
of the Department I have not failed to bring promi y 
to notice ..your »Gentific labours, as well as the condnat of 
your assistants’ (2, 74,130,232, 2394; 394 Fo 37-5 Sp 
Called to join' i meast, of base-line nr. -Attock; ; 
handed over to Tennant and reported to 8G2-. 
24-10-53, that "I have this day taken my departure* 


from Kurraches by 7.0. steamer ‘Jhelum’. for. 


Mooltan, which station J expect fo about “fhe” 
12th November; and..tbenoe "by palaiquin dak tia” 
Lahore to Attok, snd..join your odinp at the latter : 
place about 25th November 5.412 SERV Len ty, 

On completion of the meast. in Feb, 1854, Burange ` 
spent a few "days messg. span’ fot badze across” 
the Indus below Attock [ 43, 517], end then tock boi" 
down the river to. Karachi where he took rer eho 
of 2nd Hill ser. Logan's old party which Kedan. 
had marched down from Lahore 1.48, $713. Made? 





“ 


all preparations for meast. of Karachi base-Ene which * 
he carried out to SG.'s entire satisfaction during the’? 
following Deo. and Jan. Waugh being unable 40: 
take active part owing to ill health [ 43-4, 358, s413. 7 
. 22-90-54, whilst st Karachi, appd. Astr. Asst. in* 
sucen. to Renny-Tailyour [ 380-1], ana during 1858 - 
emp. at Dehra Dün where he gave insta. to unit x 
Sub-asste. on care and use-of inste. and other tohi 
nical subjecte [ 138, 157, 1637 34$, 410"). oe ee 
2-7-55, in view of expected rett. of Peyton, BG! wamed™ 
Strange for ch. of East Coast »er.; “No e 
ment or adequate carriage can be procured on the 
will, therefore, be incumbent on you to fit yourself > 
for the field and take your equipment with Leaving . 
Dehra on tbe ist. October, ... you will reach Cuttack ta: 
time to join tbe party before taking the feld, wo that with 
the 3 months notice now given you to prepare", no dificulty - 
or delay need occur’. ... i o as 
“The very great importance of this Series which mites 
the capitals of Bengal and Madras, and connects the two 
observatories, ... will require corresponding exertions and 
xealous devotion...to achieve satisfactory gucoemsU 3 — i5 o. 
In a jetter of 82 paras he referred to the serious o 
of climate and terrain that had interfered with progress, and 
hoped that “your first season in charge of the Coast sares 
may be signalized by a triumphant sucoess worthy of your 
standing in the Department"? [27-8, 71-2}. 57-32. 
On march down Strange spent a week examining the insta. 
of the old Lucknow obsy.; be found them still in good order,. 
and jt is ead that they should al) have been destroyed during 
the disasters of 1857 [rv, 116-7 ; ¥,534]}% -2 ~ 5 T ec 
SG. took advantage of Strange receesing at Cuttack by 
directing him to exercise genera) contro] of Depree’s party 
during Saxton’s sbsence on furl, st the same tims er] - 
ing to Depree that he had no wish to reflect on his efficiency. 
“uI do not doubt that your own good eense would have induced 
you..tb profit as much ss practicable by Major Btrange's. 
experience. ... Major Btrange bas not at present any 


SOT ae ae ee 








1 


fow vy 


4248. *GR. Trig. 1871-2, ht. Kailas 22,028 ; Burrard & 
5 DDn. 462 ( 265-307 ), 5G. to Mil. Dept., 15-1-49 ( para 40. 


NOTES 


knowledge of detail surveying, nor has he indeed been trained 
an a aurveyor, but his experience in geodetic operations and 
ali the refinements of our profession will enable him to give 


you valuable advice"! 

The arrangement worked well and Strange gave SG. a most 
satisfactory account of Depree's party [ 172, 386, 496 J. 

Unfortunately Strange’s first season with the 
Coast ser. was not a happy one. Conditions were 
as different as possible from those in Rājputāna and 
Sind. He lost much time trying to adjust the ways 
of the party to his own ideas, and wrote long com- 
plaints to SG. Time was spent in re-obsn. at several 
stations ; work was hampered by wretched visibility ; 


there was rauch sickness amongst all ranks. Waugh 


was not impressed ( 28, 109, 112 ]. 


Next season: was better, but Strange himself went 
down with fever and in Aug. 1857 he banded over to 


Clarkson and went on 12 mo. sick leave to’ 


Ootacamund [ 465-6 J. Whilst on leave he worked 


on design of a new 3-ft. theodolite [ 151-2 ]. 

The 24-inch theodolite with Coast ser. had been giving 
trouble, and at Strange’s request four men from the Calcutta 
workshop carried out alterations under his supervision at 
Cuttack; “The project..involves mechanical work of a very 
high order, and is...a very arduous and anxious undertaking. 
Major Strange is himself a first rate workman, but he has so 
much other occupation...that it is not desirable that his time 
should be wasted in the mechanical drudgery "3. 

The alterations made during 1856 had to be supplemented 
with further work the following year, but the results were 
most dissppointing and, writes Waugh two years later, “the 
instrument has worked worse than ever since Major Strange 
altered it, and its results are now so altogether unrelisble 
that I have been compelled to withdraw it from the Coast 
Series”. ... Major Strange's mechanical talenta, ... although 
of a high order, are limited by his deficiency in mathe. 
matical knowledge" [ 30, 154 ).' : 

Work on the new 3-ft. theodolite was much interrupted 
by his long illness, and constant changes of detail, and it 
was not until Aug. 1860 that he handed in the drawings and 
specification which he tben took with him to England in 
Nov. 1860. Construction was entrusted to Simms, but when 
Walker inspected it in 1872 he thought it far too heavy and 
cumbersome for use in India‘, It was, however, sent out 
and was used in Dec. 1874 on obsns. of transit of Venus, 
and in 1882 was passed to the Capetown Obsy. [ 151-2}. 


Strange resumed ch, of the Coast ser. in Aug. 1859, 


and on promotion to regtl. Maj. he offered to revert 
to mil. duty or stay on with the ots. as the SG. might 
wish. In 1851, SG. had obtained permission for his 
retention with the Dept. at a time when he was 
particularly short of officers. He now expressed his 
readiness to release him, since he had secured several 
young officers of higher qualifications [ 382 ]. 

' Under oo. GG. 21-3-60 Strange's services were 
placed at disposal of the Madras Govt. He handed 
over ch. of Coast ser, 9-8-60, end sailed from Cal- 


cutta for Madras 3 mo. later ( 399 J. : , 
In 1862, after rett. hie was emp. to design and suptd. 
construction of insts. of all descriptions for ors. and in 1863 
was appd. Inspr. of Scientific Insts. to the 10., for which 
duty a special obsy. was erected in Lambeth*. 28-2-67, he 
exbtd. to Es. a transit.inst. and a zenith-sector. : 
His first zenitb.sector was used by Herschel in s. India, 
1869-71. and greaty appreciated, but writes, Burrard, “In 


1DDn. 691 (33), 104—568 ; 578 (13), Do., 94-56. 


to Tennant, 25-5—59 ; 594 ( 361 ), to Mil. Dept., 6-10—60 ( para 35). 
* Paper by Strange to R3.; Nature, 25-4-72 (497); Eur. Letters, n (120); ors., x1 ( frpce ). 
"Markham (200-6 ) ; Abstract, 1871-2 ( 21-4). 


( 509 ). 
Tib, 6-4-1954, 
28-8-51. 


2 DDn. 665 (192), 8G. to DSG., 144-56. 
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1885-86, I had to observe latitudes with Strange’s zenith- 
sector, snd found it & hateful instrument, with 8 difficult 
microscopes to read for every observation. It damaged my 
eyes for life. ... Some years later..I realized that Strange'a 
zenith sectors could be used as...telescopes. I observed two 
seasons in Rajputana and Sind...and treated them as zenith 
telescopes. This avoided all the reading of the numerous 
microscopes, and produced better resulta, ' 

Lenor-Conyngham, writes that they '' were fine instruments, 
but awfully heavy. ... I used one of them in season 1898-99 
for the determination of latitudes...cound Kalianpur’’’. 

Strange’s work as Inspector of Instruments was. 
of immense value and importance, and the procedure 
which he introduced for supply of scientific insts. to. 
India put the whole organization into an efficient. 
state’. Markharn's successor, Black, writes 24-12-75 ; 
“tardy recognition has been shewn to him by giving: 
him...a provisional...post of £500 a year. But Col. 
Thuillier...had to speak strongly on the subject at 
an interview he had with Lord Salisbury”? [ 10 ]. 


TAVERNER, Edmund Lewin. Bo. Inf. & so. 
bapt. 29-10-28. d. 21-12-91. 


Ens. 17-1-46 ... Maj. 17-1-66; ret. as M. Gen. 
. 1-8-78. 

Son of Edmund Taverner, solicitor, Stoke Newington. 
and Elizabeth his wife. 

m., 8-9-64, Mary, dau. of Lt. Herbert Mackworth, Rx; 
High Sheriff of Trinidad, wr. 

30-10-53, appd. Asst. Rev. Survr.; 1860, Asst. 
Thàna Rev. Svy.; 1862, Settmt. Offr. Hdbd. Sind ; 
Markham (450), 1876, Supt. Rev. Svy. & Assmt.,_ 
Poona, Sholapur & Nasik ; 1877, on furl [ 338, 401 J. 


TENNANT, James Francis. Ben. Engrs. 
b. Calcutta, 10-1-29. d. 6-3-1915. 


2/Lt. 11-6-47 ... Lt.-Col. Be. 1-7-70 ... furl. 6-2-81^ 
M. Gen. 26-5-83 ; ret. as Lt..Gen. 10-1-84. f 

Son of Brig. Sir James Tennant ( 1789-1854 ), Ben. Art.. 
EOB.; DNB.; DIB.; Hodson, rv { 246-7); Punjab Inscr.. 
(35910); and his wife Elizabeth Louisa, dau. of Chaa.. 
Pattenson, BCS. i ; PE 

ed. privately & at Addiscombe, 1846-7; "distinguished _ 
in maths,’’. ; : ; 

m., lst., Deesa, Rajputana, 11-8-52 Augusta, dau. of Wm. 
Fleming Dick, scs., by whom he had 3 sons and 1dau. ; shed. . 
in childbirth, Mussoorie, 23-6—59, aged 30. 

m., 2nd., in England, 1867, Miss Selina Tudor Crawford 
who d. 1878; one of 3 daus., Edith Marian, d., Malvern Link, 
23-2-1960, aged 87. ` I 

FBGS., 1859; vns., 1860; FRAS., 8-6-55 ; PRAS. 1890-1; cir. 
1879. 

Ubique; Conolly (91/254); RAS. (mn), uxxvi, 1916- 
(272-6); Who Was Who; crayon portrait with Ras. ; photo. 
[ pl. 22}; Sandes, 1 (330-1, 360); m (211, 207-8, 317 n.3). 

&rrd. Calcutta March 1849; emp. on canals under Cautley ;- 
recdd. by SG. for appt. to ors. “ one of the best mathe- 
maticians in India, and devotes hin leisure to...astronomy. ... 
His heart is...set on distinguishing himself as a geodesist''1», 

G0. 24-10-51, appd. 2nd. Asst. cTS.; joined at 
Dehra Din 10-11—51, and posted to Gt. Longl. ser. 
under Strange, joining at Abu March 1852 ( 41, 383, 
532 ]. 1853, prepared site for Karachi base-line, **hav- 7 


ing had considerable experience of levelling” [42-3 ]. ` 


*DDn. 157 (14), BG. 
“Strange showed it to RS., 2-5-72 ; Nature, 25-4-72 ; 497 
* to RHP., 6-6-1935. 


? Eur. Letters, 11 (120). 1*DDn. 542 (250), to Mil. Dept... 
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inventive genius of a high order. ... Ast j j ; 
his peculiar delight "4. Erie ee sd dini 
88L 8-3-59, appd. Astr., Madras, in sucen., to *.5.J LM. 
[1v, 448-9 ], but obtained permission to postpone rid 
lst Oct, when be hoped ''totravel with his family" "The : 
birth of a dau. on 23rd. June was accompanied by tragi 
death of his wife on same day. Took. over at Madras 
13-10-59, but relieved by Norman Pogson, Oct. 1860 1 380}° 


On his leaving the ots. Waugh thanked him jor: 


Took over ch. Gt. Long). from Strange 22-10-53, 
party now becoming Gt. Indus ser. [3, 42, 361); 
erected obsy. at Karachi and took obans. for lat. 
and sea-level [ 74-5, 91,130-1, 470). Took part in 
meast. of base-line, Nov. 1854 to Jan. 1855 [ 44]. 

1853-4, obed. first 15 triangles of Gt. Indus ser. 
running 80 m. ecroes hills x. of Karachi [45]. . 

After inspecting his work at^ Karachi, 8G. muoh 


impressed by his ability and the progress made; "I wish 
first to thank you for several valuable suggestions and dis- 
cussions, ... Which evince sound knowledge of mathematical 
principles se wel] as much ingenuity and talent. ... 

“J have found you...2 sound thinker and, as your opinions 
are always expressed candidly, and your objections stated 
clearly, ...I have had great pleasure in transacting business 
with you. I hope...you wil) always state your views and 
wishes to me freely. ... After a carefu] inspection of your 
angle-books Y bave formed a favourable opinion of your 
skill ag an observer" [ 116 n.3, 136 J. : : 

Nov. 1855, left Karachi by road following the Indus 
and resumed work on main triangles [ 100, 103-10, 
151, 367]. Msde excellent progress across the flat 
country west of Indus up to lat. of Sukkur. Handed 
over to Armstrong, and marched direct to Dehra, 
Bth April to 2ist May. Armstrong followed with the 
party to reach Debra by end of June, when Tennant 
resumed ch. { 46, 361, 370}. >> l i 

Season 1856-7, switched party to Jogi-Tila ser., 
which be extended s. from Lyallpur across Ravi 
towards the Bahawalpur border. Returned to Dehra 
shortly before outbreak of mutiny, May 1857 ( 47, 53, 
150, 482]. AtDehra had no time to complete comps. 
and reporte of the past season's work, but eased local 
difficulties by suggesting issue of paper money during 
the emergency [95, 483, 520 ]. 

Aug. 1857 joined the army at Delhi, the cz. then mak- 
ing officia] appn. for his servicest. BG. gladly consented ; 
"Lieutenant Tennant, having received private intimation 
that his services would be required, ...and having obtained 
from me leave to proceed in anticipation of orders, left...on 
the 15th to join the Army. ... If my Department canin any 
way aid...the public service, ... we shall all...bave great satis- 
faction in doing 80°. - 4 : 

Attd. to the’ 4th col. that entered Delhi by Labore ( or 
Kābu] ) Gate during assault of 12th Sept. He then accd. 
Engrs. to relief of Lucknow, reporting death of Brownlow [ 483, 
493 ), and destruction of the astr. inste. [ rv, 117; v, 532]. 
Being no longer fit for ''active duty with tbe Engineer 

-Depnriment", rejoined at Debra in April 1858 [ 138, 291 J. 

4-10-58, appd. to ch. Gurhagarh ser., starting nr. 
Sialkot. After disappointing season, with interrup- 
tion from unseasonsble rain, closed work at end of 
April [ 50-1, 297 ]. 

Nov. 1857, had applied for appt. as Astr. at Madras 
Obsy., should post fall vacant. BG. strongly recdd. him ; as 
his ‘pretensions are of a high order. From hie father... 
be inherits a natural talent for mathematica] studies and 
pursuits, which his father caused to be early fostered, and... 
he is now second to no mathematician in this Department. ... 

“As an astronomical observer he has had abundant op- 
portunity of proving his ability. ... He bas sedujously... 
devoted al) his leisure hours and spare cash to the cultiva- 
tion of astronomical science. ... As a mechanic, ... especial- 
ly...of astronomica) and geodetica) instrumente [154], Lieut. 
Tennant is not only practically proficient, but possesses an 


1DDa. 709 (113), Karachi, 22-1-55. 


AGG., 24-8-57; known in Engr. mess as ''Objector-General", Sandee, 1 ( 330 ). 
* Eur. Letters, 1 (85), 13-11-66. 


3 Dn. 647 (40), 6-959. 


a RAS. (mn), xxvi (105-8 ). *to BEF., 2-5-1954 Se 


obedience. ..^ ^"^": 


* DDn. 646 (96, 98), 240. & oz. to SG., 20 & 25-8-67. 


his work; ''the determination of the latitude of 
Karachi ; ... the tidal observations at Manora ; your 
assistance in the measurement of the Karachi base: 
line ; and conduct of the lower section of the Great 


Indus series?" [ 399 ]. «deed Pi OM Be 

From 1860 to 1876, served with rw. from’ Akyab4o 
Rajputana, with breaks for furl, for obsns. of pie ce 
transits, and acting as Mint Master. He did not enjoy the 
dull pwn. routine, and his health was far from good. He 
writes to Walker whilst on furl. in 1866; “My sentiments 
about India are unchanged, but I must come out again; T 
could live myself on no great sum, but schools are zimply 
ruination. ... I don't feel good for much, and all the patoh-: 
ing that can be done at home will soon wear off in India* 
I wish I could get quit of that..rwp. Department, - India 
would be bearable with decent work, even with bad health 
aggravated by remedies"®§ = Tel Tab Pasta 

Three years later be writes from Multan discussing ` ne 
metric system. ‘‘Strachey [ Richd., 531-2) is hot on Goverx- 
ment Departments using the metre, and I only doubt -Af 
they wil The prw. knows a 6-inch hinge, and they wont 
readily call it 15 centimeters, even for Govt. orders. Indeed 
the Govt. of India have really Jost al) authority as they have 
yielded to the Loca] Govts. till they are powerless to compel 


ye ; ea, EN TOME ad PEEP, 
' “All the arrangements Yor s metrica) system. Abou be’ 
msde under one superintendence if possible. 2: Y have applied 
for a transfer from this provinoe'y" ves. Yotib. mme p Eta 
And sgain four years lster, writing on an EHE. pro em. 
“Iam nearly crary with this rwn. ... I hope you cen make, 
it out without a figure, for it is too hot to think about how.. 
to draw ït. ... I have no brains for this in "won: 
in such a temperature too" 2^ , 77, DEA c0 tors CU. 
Possibly influenced by uncongenia] work, bad bealth, and 
hot weather, his letters frequently bad a bitter note, He 
writes critically, and unkindly, of Everest, Waugh, and 
Pogson [ sup., 542). Though his obit. notioe on E veros! waa 
fully appreciative’ be writes to Walker, 244-68; “Everest 
had many good points. He pioked up a practical truth very 
often and held it tenaciously, but..he never waa a mathe- 
matician except as an elaborator of formul». ... I wanted 
to acknowledge the debt we owed. ... We may not agree 
with Everest, and we may think him opinisted. ... His aver- 
sion to enter on any matter on which be had made up his 
mind J can wel) understand { 134 n.1 ]'". Tennant bad never 
worked under Everest, and was nearly 40 y. his junior. As 
Lenox-Conyngham writes’; “It is very probable that Tennant 
was B better mathematician than Everest. But...Everest 
bad a very sufficient command...to be able to do whatever 
he wanted to do. ... ‘The mere mathematician’ is not the 
man who is wanted for geodetic operations". NECI UE 
Tennant justifies what he calls his ‘‘hole prcking”’ on the 
grounds that “one must place the good points of our forbears 
in relief". Burrard tels a story that illustrates Tennant's 
self-appreciation. Some great man was visiting Tennant 
who was engaged on recondite scientific work, and asked a 
simple question to shew his interest. Tennant made the 
„churlish reply; “The fact of your ssking such a question 


QU 


-Bhows that it would be useless for me to give you sn 
i ee j 


answer”. ~> RAEN 


* DDn. 645 (338), to 
1DDn. 643 (198), to Mil Dept, 4-11-57. 
7ib. (88), 25-9 & 11-11-69; r (20, 22), 13 & 30-6-73. 


NOTES 


Urndoubtediy the work in which he delighted waa 
astr. obsn. ; he called attention in Jan. 1867, to the 
importance of scientific obsn. of the solar eclipse 
of 17/8-8—68 and, on the advice of the Ar., Govt. 
of India provided the funds, and Tennant took ch. 
of obans. at a station nr. Guntur, with John Herschel 
as one of his asste. [ 492, 503 J. Obsd. total eclipse 
11/2-12-71 at Dodabetta nr. Ootacamund. 

Again at Airy’s request obsd. the transit of Venus 
from Roorkee, 29-9-74 [152]. The resulte and 
deductions from his work won the respect of the 


acientific societies. j se 
It is strange that through all these, high-class obsns. ho 


suffered from a defect of eyesight. He writes, 15-10-68 ;. 


“Many years ago, soon after I came to India, I found in 
looking at the snowy ranges of the Himaleh with a telescope, 
that to my eye the snow bad a reddish-brown tint. ... This 
was not tbe same for both eyes, but...in passing from my 
right eye to my left...I seemed to pass...from the brownish 
tints of autumn to the brilliant ones of spring". His right 
eye was “not achromatic. ... Red rays predominate!” : 
Brom 18-1-76 to 6-2-82, was Master of the Mint at Cal- 
cutta, having already officiated for short periods. He then 
took furl. till ret. He took an active part in the affairs of 
the ras., joining Council 1885, and being Presdt. 1890-1. 
Contributed some 50 papers to the pubns. of the Society. 
After 1892 he contributed no more, but lived "io perfect 
retirement” with his daus. at 11 Clifton Gdns., Maida Vale. 
In 1890 he joined the Photographical Society. 


THOMPSON, George Hunter. Ben. Inf. & so. 
b., Frederickton, New Brunswick, 25-10-26. 


d. England, 11-1-95. 
Ens. 8-12-43 BSO., 18-2-61. ... Bt Col. 
8-12-74 ; ret. as M. Gen., 10-6-81. 

Son of Capt. Arnold Thompson, Pymr. mw.'s 81st. Ft., 
of Frederickton, New Brunswick, and Anne Marie his wife ; 
neph. of M Gen. Geo. Hunter (1781-1854 ), Ben. Inf., O5. ; 
Hodson, n ( 504 ). 

m. before 1850 ; son b. Berhampore, 17-10-52. 

Ubique. 

from March 1850, Ex. Engr. PwD., Wazirabad. 

28-8-50, appd. Asst. Rev. Survr., Sherwill one to 
D8G.; "Let me recommend to your notice young George 
Thompson of the 7th Infantry, a young fellow who has 
passed an examination in surveying in Sinde. ... A nephew 
of Major-General Hunter's, and his heir. The young fellow 
is dying of ennui and idleness at Ludhiana, and sighs for 
something to do. ... He, has passed in the language. He is 
fond of drawing and surveying, is active and young; all 
good qualities for a surveyor’’?, 

Leaving Sialkot, writes to DSG. from Meerut, 19-12-50; 
“When at Umballah, 14th Dec., Mrs. Thompson attacked by 
fever; lost one dak; delayed again, boats not being ready 
at the ghaut. Hope to start from Gourmucktesar on 25th"'*. 

Again, from camp nr. Suri. “Sherwill started for the 
Rajmahal Hills on the 16th. ... In a few days I intend to 
accompany Mr. R. Smart on one of his rounds, and after 
closing a circuit, setting up the work and calculating the 
area, I hope...to become master of the greater part of the 
outdoor detail. We have exceedingly pleasant weather, and 
a little rain that fella few days back bas made it quite 
cold. ... I bad no idea that the climate of Bengal oould have 
been so very pleasant. ... 

“T like my appointment very much, being & most agreeable 
change from my late duties"'*, 

ao. 27-8—52, as senior asst., appd. to ch. Bari dodb 


rev. svy. in Punjab, succg. John Blagrave [ 273 ] ; 
assumed ch. (22-10-52 2, and confirmed 29-3—53 [ 365 J. 


1RAS. (mn), xxrx, (105-6 ) ; Tennant, Calcutta, 15-10-68. 
* un10. 110 (6-8); 4 and Linch msps Singapore Id. 1842-49. 


* Ben. Rev. LP., BG.'s 24-12-6). 


635 _ THOMPSON 


1858-0, tr. with party to Chota Nagpur. Left 
recess qrs., Simla, 1-12-58, by dak, and reached: 
Hazaribagh 25th, in advance of party which followed 
2 mo. later. During first scason the party made 
4-inch 8vy. of Hazaribagh town in addition to the re- 
gwar svy., and survd. Gr. road passing through the 
dist.; Thompson later supplied useful: mapg to. 


Oldham, of the geol. svy. [ 184, 244, 364, 396-2 ). . 

In Dec. 1860, met C.in.C. st Hazàribágh to arrange “a 
special survey with plan and report of the capabilities of the 
Bite as & sanatarium of the hill called Lugoo, appertaining to. 
the..Ramgurh estate, about 25 miles south-east of Hazāri- 
bāgh on the road to Calcutta’. 

2-11-66, handed over ch. to Sconce, and proceeded on, 
furl. on mc. ; to mil. duty on return [ 490 ]. 


THOMPSON, Penton.. Ben. Art. 
b. 21-65-34. d. 3-12-1917. 
2/Lt. 8-6-54 .. Capt. 1-65-64; 
tempy. j- psy, 8-8—68; ; permt. $- pay, 28-9-76. 

Son of Ge». Powney Thompson { 1797- 1849), Bos., and 
his wife Harriet, dau. of John Bendall, BCS, 

ed. Eton and Addiscombe. 

m., Meerut, Sept. 1857, Emily, dis: of Lt. ee Sir Wm. 
Sampson Whish ( 1787-1853 ), Ben. Art. [ rv, 163 n.7 }. 

1857, Mutiny campaign ; at siege of Delhi with wa. battery; 
relates that after capture "Hodson came into our mess and 
asked if anyone wanted to go to Meerut, as he had a seat 
to spare. ‘I do’, I said, and I went, got married, and was 
back in a few days”. His wife only lived 2 or 3 years. 

6-10-58, appd. Asst. Rev. Survr., Sind Saégar and 
with Anderson to Oudh [275]. Under co. ac. 
21—6—62, guccd. to ch. 29-5-62 ; resd. 31-12-63 [ 400 ].. 


THOMSON, John Turnbull. Civ. Survr. 
b., Glororum, nr. Bemborough, Northbd., 
f 108-21.. 
d., Invercargill, Scotland, 16-10-84. 

Rev. Survr., £1C., Singapore, 25-10-41 ; read. Jan. 1855 ; Ch. 
Survr. Otago., Nz., 1856 ; SG., NZ., 1876; ret. 1879. 

No record of any service in Indis. 

g. son of James Thomson, of Earnslaw, Berwick; his 
mother was dau. of John Turnbull of Berwick. 

ed. Dunse Academy; also Wooler and Marischal Coll. 
Aberdeen. m., in Otago, Nz., 1858, Miss Willamson. 

FRGS. 1848 ; and artist of merit. 

Auth. 1864, Some glimpses of life in the Far East; 1865, 
Sequel.; RGS Progs. vo (46). 

Obit. Southland Times, NZ., 17-10-84 ; New Zealand Timea. 
18-10-84 ; RGS Progs. rv, 1885 ( 88 ). 

arrd. Singapore, 1837/8; appd. Rev. Survr., Singapore, | 
25-10-41 ; IO. Cat. ( 515, 608-9 ), maps of Perak R. ; Singapore, | 
town & straits 1846-55 ; Malay Coast; 1851 ; from 1847 under 
distant ordere of DSG. Calcutta. [244 0.1, 536J*. HE ~ 

Aug. 1853 to Nov. 1854, sick leave to England ; Jan. 1855 
read. on grounds of ill- health. 

1855/6, arrd. wz., as prospective settlor, but, claiming 
17 y. service with £10., appd. Ch. Burvr., Otago. Read paper 
before Ros., 10—5-58, being Journal kept during...reconnais- 
sance survey...Olago, NZ., Jan. to April 1857. This was pub. 
JRGS. xxvn ( 298-332 ), the following passage appearing pp. 

27-8; extracts re- pub cxxiv, 1958 ( 534 ) after claiming 
several years service "on survey in Indis", and comparing 
life in the nz. survey service very favourably with that "of. 
India” be continues; 

' "The Indian Survey officer is clothed in white from ‘sola 
topi' down to canvas pipe- clayed shoes. He smokes his 
perfumed *hooka' or the fragrant 'manila' with an sir of 
listless satisfaction. When he walks on B duty be is followed 


spin. 37/57 (21), 6-3-50. * ib. (122). — *ib. (146). 
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by a ' piede! carrying an umbrella to shade bim from the aun, 
and should a gutter cross his pstb two lusty ‘bearers’ are 
ready to lift him over. i 

' “Two or three hovrs of outdoor exposure of his precious 
self suffice for the day, which done, he site at the door of 
bie spacious tent enjoying his ‘otium cum dignitate' and his 
"brandy pani’. The slightest weight distresses him—he 
does not even carry & purse, He has hundreds of Juxuries 
at bis command, but does he enjoy them? No—en extra 
mouthful of ‘moorgee’ or glass of ‘simkim’ requires three 
donee of nitro-muriatic acid to assist poor debilitated nature. 
His hollow eye and cadaverous complexion tel) & tale". 

His Glimpses of Life in the Far East gives no record of 
service in India. Vol. I describes Malaya and his approach 
through “the straits of Sunda”, separating Java and Sumatra, 
3 months after sailing from England, 1838/9. Vol. n, devotes 
5 chapters to organization of tbe xo., with "glimpses of 
the specia) and political state of my countrymen in India”, 
but without any claim to bave visited India. : 

Possibly he allowed himself to caricature a &urvr. of the 
xc. working in Malaya ? 


THOMSON, Thomas. Ben. Med. & Botanist. 
b. 4-12-17. d. 18-4-78. 
Asst. Surg. 21-12-39 ; Burg. 1-12-53; 
: Burg.-Maj. 21-12—59 ; ret. 25-9—63. 

Bon of Dr. Thos. Thomson (1773-1853 ), FRS. ; DIB. 

ed. Glasgow High Sch. and Univ.; studied botany under 
Sir Wm. Hooker; Mp. Glasgow, 1839. 

m., 1854, Catherine, dau. of Eg. o. Sconce, of Malta. 

FRS. 1855 ; FLS. ; FRGS., Gold Medal, 1866; auth. of Western 
Himalaya d: Tibet ; Flora of British India ( one vol.); JASB; 
xxv, 1856 (405-18), paper or Herbarium at Calcutta Bot. 
Gdns. ; Markbam ( 369 n.2 ). 

DNB.; DIB.; JRGS. xxn, 1849, lettere from Ladakh ; 
Hooker ; obit., GJ. xxn, 1878 (309-15), Burkill, n ( 78-9 ), 
339-40; rv ( 344-5). 

&rrd. Calcutta 1840; Curator ass. museum. 

1840-2, Afghün expn.; taken prisoner at Ghazni, lost all 
collections and possessions; escaped to join Pollock's col. 
[ rv, 281]. 

1843-5, Moradabad ; 1845-6, Ist Sikh War, Sutlej cam- 
paign. : 

1847, with Cunningham's mission to Ladakh; 
after visit to Upper Sutlej arrd. Leh Oct. 1847; 
traced Shyok R. to source; wintered at Skardo ; to 
Srinagar April 1848 [ 531 J. 

Returned to Leh via Kishtwar and visited Kara- 
koram Pass, 19-8-48, claiming to be first European 

Tto do so ; estimated height of range as from 20-21,000 
ft. [ 89, 187, 240 ]. 

1849-50, on bot. research with Dr. J. D. Hooker in 
Sikkim, contributing to his map { 186]; v. Hooker( 238, 242. 

Supt. Bot. Gdns. Sibpur, Calcutta, 1854 till ret. 1861, a 
vonfirmed invalid ; Burkill, xn ( 704 ). 


THUILLIER, Henry Edward Landor 
[ rv, 471 ]. Ben. Art. 


b. 10-7-13 d. 6-5-1906 
Q/Lt. 14-2-32 ... "'offiial" Maj. 7-5-56 ; Lt.-Col. 
18-2-61; Gen. 1-7-81 ; Col. Comdt. Ba., 1-1-83. 

DSG. 13-449 ; SG. 12-3-61 to 31-12-77. 

Bon of Joho Pierre Thuillier, merch. of Cadiz and Bath, 
Baron de Malapert, France, and his wife Julie, dau. of James 
Burrow of Exeter. 

ed. Addiscombe, 1831-2. 

m., lst., Calcutta, 21-12-35, Buzanne Elizabeth, dau. of 
Rev. J. H. Cardew, rector of Curry Malet, Somerset, and 
wid. of H. W. Steer of Bengal. Sbe d., Calcutta, 7-1—44. 
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; M., 2nd., Calcutta, 84-47, Annie Charlotte, dax wf Des 


G. Macpherson, Ben. Med. E MD Sas 
. His eld. son, Henry Ravenshaw (1838-1 922)[ 5 arg uk 3 
a g. son Leslie Cardew ( b. 1877) Tollowed him in cir 
` PROS. 1859; rns. 1869; 0511872; Kt Bach 1879; auth. 
with Smyth of Manual.of Surveying in India, Calcot 38517 
[283-4338] : Ul RU CY B deii Fue ea e D 
obit. GJ. xxvn, 1906 (367-8) ; DN B. 2nd Buppt.; DIB 
Who Was Who; Hodson, rv (273-4); Portrsite; paintings? 
in oil ¢.1845[ rv, pl.21]; photo ingroup, 1861 [ 517, 7-20 : 
photo-etching, 1864 [ pL 24]; oil painting by G.G. Mace 
c. 1875, printed deptly. 1915; large portrait zn oils, 1896, 
with family, * with nx. portraits, &. Kensington te ied Te 
3-1-37, appd. Asst. Rev. Survr. in ch. svy. Jamba ` 
parganas of Sylhet ; promoted Rev. Burvr. 25-37-39 ;° 
ch. Càchür, Puri, Patna, ByThet, 1839-43 [ rv, 185-5,2 
199-200, 207-8}. Three y. farl on mo. 14-3 44,: 
after wife's death: © 7, 7 ^V TOL MUT +485 eee 
Dec. 1846, reported to ‘A rt. depot, ot, Dt Dum 1 ‘on. 
return; b-2-47 posted to ch. 24-Parganas svy. vice” 
w.4. Wilson, but held for:Gh" son. Osloatta, offg. 
9-247 as DSG. for Wroughtan, maté On BmythWw. 
1 "anat 90 p an Viu Ee ca enu e 
taking ch. 24-Parganas, 22-6-47, tz. on paper to chi. 
Tirhut svy. for purposes of pay." Dontinned $0 offe; 
as Dsc. during Wroughton’s absencé, and exmürined 
from 164-49, when Wroughton ‘failed to “Tesume. 
duty [1v, 476 ; v, 348, 395-6 J... e T Se te E 
SG. welcomed his appt.; "I never met with a` er men 
of business, or ope more zealous, punctnal, and energetic in^ 
the discharge of his duties, of which he is thoro master," 
His views and mine on survey matters are entirely in unison,- 
and he participates in my earnest desire to raise the character 
of the national survey of Indis by maintaining principles nf 
accuracy and correctness, and introducing every "proper: 
improvement. ... Cotto SETST. at eet 
Considering..the extended sphere of ‘his dulies'.and 
responsibilities, the diginity of his situation, the m 
of living in Ca)cutta, and the fact of several junior officers 
under his control being in receipt of larger allowances, 
..I beg..the grant of tbe officiating staff salary of Ra 688. 
per mensem to Lieut. Thuillier from the date of his receiving 
charge of the office ” [ 398 ]*- E MN Mic 
This acting allee. was duly sanctioned under Fin. Dept. 
of 22-1-48*. QE MEE 
In addition to ch. of sco. at Calcutta T 70-1, 2Bo. 
n.1, 348-9, 351-4 —Comp. & Drawing ,offioes and 
Mathl. Irst. Workshop [ 153-4, 163-6, 238, 352-8 J—. 
Thuillier was Supt. Rev. Svys.; 6 svys. in progress 
in the LP., new svys. started in Rohilkhand and 
Rajputana undor xwr. Govt. and others in the 
Punjab under Bd. of Admin, Lahore [6-7, iBs, 
241-4, 258-72, 349-51 ]. He was also directed to 
supervise 8vys. Btarted in Burma and Malaya 1244, 
349, 535). z 3 Oe ic 
Though DSG. was directly responsible for these rev.. ; 
to the Res: Bds. of tbe local Govts., BG. was the ultimate,- 
chief [ 338, 542], snd Thuillier sends bim “a oopy of my 
operation report...which—though not entering into scientifio 
details for..the Revenue Board—will, J trust, not be without 
interest to you, and if there are any suggestions which appear, 
to you necessary, I shall be only too glad to attend to them.- 
In euch a wide sphere—from the Pu the Straits a E 
Singapore [ 535 ]—it is not an easy tssk supervise, Of ' 
cor one uniform syetem...into force, but I, trust with D: 
your...support to do some good before I vacate my Beat S 


Sh et 
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" 





VEINS. 


1Geo. Gidley Palmer from os. B'bampton; Engraving off, Calcutta, 1872-91; portraits of both Thuillier's, Walker, apd 


Depree. One son, Alfred, also engrr., d. Calcutta, 4-5-88 ; another with Burma topo. party ; he himeelf d. at Exeter. 
33 staff eal. DSG. Ra. 425 È j rev. svy. alice. Re. 263; DDn. 460 (240-2), to Mil. Dept., $1247. 


O8g. DSG., 8-1-47. 


*DDn. 472 (375-7). — *ib. ( 369-72), 5-248. 


?gigns as 


NOTES 


Iu rocdg, him for confirmation in 1849, Waugh 
acknowledged the “able and zealous co-operation 
he has always rendered me in the compilation of 
materials for the Atlas, more particularly in respect 
to the Revenue Survey districts, and the improve- 
ments he has introduced by my advice into the 
Revenue Surveys now in progress, all of which are 
most valuable, and stamp him as an officer of great 
merit [ 243, 283-4, 293, 298, 302, 305, 307-8, 338 ]"!. 

Thuillier now asked for special promotion to Major to 
support his official position ; "There are no less than 9 com- 
missioned officers at present employed under me in addition 
to'3 surveys in charge of uncovenanted assistants, and which 
may at any time be held by military officers. Of these two 
are altogether senior in the army, another though junior 
in the service has superseded me, and two more very young 
in the Department are likely to do the same. On a late 
occasion an officer holding the rank of Captain of longer 
standing than myself was nominated to officiate in the Depart- 
ment, and therefore, although perfectly new to his duties 
takes rank before me’. 

“The official rank of Major being given to the Deputy of 
almost every other Department, ...1 trust that..tbe one to 
which Y have the honour to belong may be acknowledged 
in s similar way. 

“The Artillery regiment to which I am proud to belong... 
can never...compete with the Line in point of promotion, and 
although of 17 years service in India, added to 2 years spent 
at Addiscombe after attaining the age of 16 years, I find 
myself superseded...by officers very many years junior". 

Govt. refused to sanction such promotion ''considering 
such rank to be quite uncalled for", and again in 1853 tbey 
saw “no sufficient grounds for raising his sealary''*. — 

Thuillier put tbe matter forward yet again in 1855, and 
this time it was forwarded to the Directors who sanctioned 
the grant of “tbe official rank of Major" so long as Thuillier 
was empd as Supt. Rev. Svys. and DSG". 

The biggest change that Thuillier carried out at 
seo. was the installation of the Lithographic Press 
by transfer of a few hand presses with staff from 
the local Govt. press early in 1852 [ 327-8]. The 
new office had hardly started when he was called 
on to undertake the printing of postage stamps pend- 
ing supply from England. The work was entirely 
new to everyone in Calcutta, but by a triumph of 
organization and improyisation Thuillier printed in 
the first 8 months the enormous quantity of 40 
million stamps—three values —blue and red—designed 
by his Survey staff. He was granted a special alce. 
of Re. 300 pm., for the period 15-2-54 to. 3-11-55 
[9, 329, 332-5}. * ` i "o di 

A map depot was gradually organized with reg- 
ular sales dept. [ 322—7 ]. Progress was also made 
in technique of lithography including printing in 
colours [ pls. 2, 10, 11, 15 . During emergency of 
1857 Jarge numbers of specia! maps were turned out 
for use of troops passing through Calcutta to take 
part in mil. operations Í 189, 323-4, 330-1, 349, 
354-5. 483 J. i 

From time to time Thuillier took control of ors. and topo. 
parties that lay beyond SG.'s reach, as during tbe 1857 period 
[ 176-7, 427], and his responsibilities grew ever heavier. s 

After the loss of Renny and Logan, he remained the one 
officer in whom Waugh had complete confidence, and could 


1DDn. 462 (321-2), to Mil. Dept. 13-649. 
30-849, 
7-5-56, (19) oo. ao., 25-656 ; DDn. 648 (291 . 


? Tickell, Capt., 25-12-47 [ 254, 538]. 


46G. to Mil. Dept., 462 (342-3), 8-9-49, 541 (76), reply, 22-9-49, 589 (115), 
* DDn. 30 (931 ), 30-7-62, from Eyre ( 1811-81), Ben. Art. . 


THUILLIER 


»ppoal to him as an old friend. Waugh envied his easy 
temperament [ 10, 91, 94-5, 320, 346, 349 352, 395, 400]. 

Though living this sedentary life in his Calcutta office, 
Thuillier was a vigorous administrator and ruled his rev. 
Bvys. with firmness and discretion. He had strong views 
on their organization, and expressed them even “with as- 
perity" [350-1]. He protested against excessive contro} 
by the Punjab admin. over svy. parties working over 1,000 
miles from his office [ 349-50]. He waxed extremely angry 
indeed when the Ch. Compr. failed to co-operate over the 
electric signals to the Fort semaphore [ 139-41, 355, 522]. 

After corr. on the subject of maps, he received a brief 
note from the qua.; "Very Well. 1 will think over about 
what you have said about the map. Very busy just now”. 
On this Thuillier scribbled a pencil note; “I shall be busy 
too when they want anything again. FE". HLT. 16-96). 

In all these years 1817 to 1861 he left Calcutta but once 
when in Oct. 1859, he took two mo. leave to visit Waugh at 
Mussoorie on deptl. business. 

Since Sept. 1850, he had been an active member of the 
Calcutta Municipality, and when he resd. in 1862 he received 
the warm thanks of Govt. for these services. He was for many 
years a valued member of the Council of the A452. 

When the time came for Waugh to suggest a name 
for his successor, he stressed the great advantage 
of having one officer holding the two offices of SG. 
and sts., which would not be possible if Thuillier 
became SG. as he eo richly deserved. He hoped 
that any break in this association would be only 
temporary. Govt. nominated Thuillier as SG. and 
Walker sts.; Thuillier being given charge of both 
the Rev. and Topo. branches, for which he was 
particularly qualified [ 340, 425, 428 ]. 

He took over at Calcutta on afternoor of 12-3-61, 
and held office till he ret. 31-12-77, during which 
period the Gots. was ably directed by James Walker. 
Great progress was made on the rev. side, and the 
system of cadastral svy. introduced, whilst topo. svys. 


and the reproduction of maps expanded enormously 
[ 196-9, 345, 376, 388, 425 J. 

As SG. Thuillier maintained hdqrs. at Calcutta, making 
frequent tours of inspection[ 488, 509]. He took furl. 
1865—6; was on duty in England for 8 mo. during 1868 
arranging tr. of pubo. of the Atlas sheets to India ( 311 ] and 
took 3 mo. leave to during England 1874 ( 341 J. . 

In 1862 Col. Vincent Eyre, IG. Ordn. Ft. Wm. acknow- 
ledge a map of Calcutta area,“ My beloved Thuillier, 
Your...map has just come. Let me embrace you for it. 
Really you deserve well of your country, and I'll report the 
Queen to knight yon. But, Oh, my friend, there's one 
great omission in the map, AwFUL tothink of. Barrackpore 
is there in large lettere, as big as Calcutta. But, where—Oh 
Where, Sir—is IsHaAro&RE! It is absolutely nowhere. I 
could scarcely believe my senses. ae "E 

"Perhaps, since I om no longer there, you may have 
thought it was no longer important, but the very fact that 
it was so long my residence makes it ‘‘a thing of beauty for 
over” as Madam Rachel would say. N yi 

“I'm therefore disappointed in you, Thuillier, and in 
fine thereof, I won't ask the Queen to make you a Knight, 
at least not until this awful omission is rectified! ". 


THUILLIER, Henry Ravenshaw. Ben. Engrs. 
b. 26-3-38. . d. 4-3-1922, . 


2/Lt. 12-86-57 Lt.-Col. RE., 12-8-86 ; 
: Col. 7-10—87 ; ret. 26-3-95. 


SG. 19-2-87, till ret. after extensions, aged 57. 


*DDn. 474 (179), to BG., 
16-11-53. Sop. to B., Mil. 


TICKELL . 538 


eld. eon of Gen. Bir Henry Landor Thulllier ( 1818-1908) 
. [536], by his Ist. wife; father of Leslie Cardew ( b. 1877), 
350., B. of 1. 1901-32. - 

ed. Wimbledon ; Addiscombe 1855-7, let. prize mil. mri; : 
' Chatham, 1857-9. : 

m., Mussoorie, 4-8-67, Emmeline Theodosia, dan. of 
Fleetwood Williams ( 1811-94 ), Bos. ; os. 

ox. 1893; xorr. 1885. m 

Ubique; D1B.; Conolly (93/330); B1 Lists, 1-7-8); 
1-7-84; GR. 1894- 5 ( frpce ), portrait in oils by G. 's. Palmer, 
1887 [ 536 n.1 ); SJ. Noles, 1-12-87; 

arrd. Indis, 29-4-59; oo Asst. GTS., 21-5-59; Ist. 
Asst., 1-261; Burrr. 3rd. 1-466 ; 2nd. gr. 1-10-67; 
Dep. Bupt. 2nd. gr. 14-74; P dst gr. 27-10-78 ; furl. 2 y. 
from 17-11-79 [ 380-1, 399 J. 

12-9-59, from duty at sco. Calcutta, to Gt. Indus 
sor., joining in fd. 20th Nov. to work under Basevi 
[49,490]; June 1861, joined Kashmir svy., and 
directed to extend trgn. into Kagan, fixing peaks of 
Hindu Kush, with topo. sketch; ‘The following 
places are but very vaguely known, ... Swat— 
Panjkor—Dheer—Chitral— Y asseen [ 227]. 

Montgomerie reports to BG. a few weeks later; “I heard 
from Master Harry & day or two ago. He bad. got down 
safe into Khagan, and the weather bad at Jast allowed bim 
io move ahead. He has been very unlucky as to the season; 
however, ] think he vill be all right if the fine Weather holds 
out a few days longer". 

1862, tr. to Levelling Party, ‘and then in 1863 to ch. x. 
Calcutta Longl. ser., followed by Brabmaputra ser. 1867; 
Kumaun & Garbwal topo. 1870;.Dehra Din & Jbasunsar 
Bhawar, 1873; Mysore topo. 1877; furl. 1871-2, and 1879- 
81; ofig. .sTs. April to Oct. 1876; DSG. Rev. 1874; offg. 
EG., 24—2-86 ; confirmed, 19-2-87. 

| Miss Tanner records that Harry Thuillier *' came to stay 
with us at Bath; a tp man with & epee eee 
wife”. 


ELE Samuel Richard [ I7, ET 
b., Cuttack, 19-8-11. 

. Ens. 12.6.28 .. -Capt. 25-2-47 .. 

; ret. as Hon. Col. 241-65. 

Sun of Samuel Tickell ( 1785-181 7), Ben. Inf., Hodson, 1v 
(276), and Mary his wife. 

ed, Addiscombe, 1827-9. - 1 

m., Bankura, 11-7-44, Maria Geogiana, dau. of 1. w. 
Templer, Hodson, 1v (276-7 ). š 

1832-6, route svys. and sketches in Chota Nagpur [1v, 
269], contributing notes on country and peoples to ass. 

20-3-46, asst. to Comnr., Akyab, Arakan. 

Go. Ga. 9-2—8, appd. to act in ch. rev. Bvy. Bhagal- 
pur vice Sherwill on furl. J 433]; senr. to DSG. in 
mil. rank [537 0.2]. Arrd. Bhagalpur 2-3-48 and 
handed over to O'Donel 27—-9-49, to resume post in 
Arakan [ 399, 400] JO -Cat. (172), geol. map, 
Bhagalpur. 

Having no previous experience of rev. evy., left all prof]. 
work to assts., confining himself to admin. duties. This 
resulted in such errors and false work that al] work of season 
1848-9, had to be re-survd. Jeter [ 4-5, 241, 255 304-5]. 

30-12- 52, appd. po. Amherst & Tenasserim. 


Ben. Inf. 
d. 20-4-75. 


‘TREVOR, William Spottiswoode. Ben. Engrs. 
b. 9-10-31. d. 2-11-1907. : 
2/Lt. 11-22-49 (Lt.-Col. BE., 19-86-74 


ret. as M. Gen. 20-2-87. 

- Son of Capt. Robt. Salusbury Trevor (1802-41), Ben. 
Cav., kd. at Kabul Dec. 1841; Hodson, rv (305-6), and 
Mary his wife, dau. of Wm. Spottiswood of Glenfernate, co. 
Perth. 


“1DDn. 52 (68-9), from Tom., 3-6-81. 


3DDn. 36 (tico), 21-98-61. 
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Addiscombe. 


m., Calcutta, 19-6—58, Eliza An n Rev, 
Ben. Eccl. Te ze de 


vo. , Devüngiri, Bhutan, 1865; est? > n ra: 2 
Dbigue ; Conolly { 9/272); Who Was Who. >»? Ñ ita 
Burmas War, 1852-3; wounded at rope of" 
12-4-62 ; again at Donsbyu 19—3—63. non € AC AT 
Deo. 1853, with Wiliams on be Rangoon, do. 
Pegu: 22-1—54, appd. to Pegu Bvy.; to Calcutta £o 
Obtain diff. of long. between Calcutta and Rangoon : 
by chronomoter ; 1-12-54, evy. of town, cant., and ~ 
environs of Rangoon [ 1956, 384, 400]. zm reU 
FD. Sel. xv. report on svy. 81-8-55. ^ és e327, 
From Sept. 1856 to engr. duties; 1885, Bhutan War; 


Spur of Dewāngiri Ft, wounded, and awarded va. and: 
i É 


Later Or. PWD. ; po. Rhen; ‘Bed. to Ger of LA: 

; ede T rz A. 

TURNBULL, Frederick Bao. "EG +823. 
` b., Calcutta, 8-9-29 = Aeria anid DEM i 
kd. by mutineers, Jhànsi, 8-8-57 ‘a M - 
... 9[LA. 8-1248 ; Lieut. 17-58. 139, E xm 


Son of Montague Henry Turnb y CIA 
Colvin his wife. Bus it, poa ‘aol tis ae 


900. GG. 11-10-55, appd. Asst. Rev. Burr 
in Bundelkhand, under , Burgess, Ini 
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VANRENEN, Adrian Deneys. -Bern Inf. * Boe! 


. b. c., 1-3-31. d. 37- e7 SUP vu em : 
or. XA M v 
Ens.7-7—49 .. Capt. 7-7-81 .. ret aa OL AZ 357 


`g. son of Brig. Jacob Vanrenen (1762-1828 Bon.’ Anf. 
[n 402, n.3]; eld. son of John Hesning Vanrenen{ 1804-67). 
Ben, XB Hodson, tv (343-4), and his wife Yda J 
only dau. of Adrian Christian Deneys, of eee Bloem, 
Town ; she d 25-10-96. POTERE —— eg c) 

Adrian's only sis., Ada. Maria, b. Ap dr 185], m 17 7h 
Tbos. Hungerford Holdich ( 1843-1920) »8 of L, nx. T ge 

ed. as Survr. and licensed as such at Cape. inne AX n: 

m., Landour, 22-10-60, Louisa Elizabeth, dau. of late Rey. 
Chas.- Piffard; she d. 104-1914, at Camberley, Bureys 
dau. Yda Nina Florence, d. , England, 11-6-1960, aged BB. f, 

Ubique ; Notable Record. PET 

July 1855, with Bengal PWD. P. DUM TP SEEM 

8-7—56, appd. Asst. Rev. Survr., Bharatpur, 
recess gre. at Debra Diin, 1857, [6, 267]; 1888, 
succd. to ch.; and tr. with party to Jhansi Lo poet 
work of Burgess’ party [ 267 ), extending to Lalitpur 
1860—1 [ 10, 268, 364, 451 ). 

14-98-62, from Landour asks EG. for map of ^'Baugor k 
Nerbudda Territories” to be sent by Gripndiay's to the Cape. 
"io enable my father to see our field of employment''4 
13-11-63, leave to Europe on mc. 1866-78, rev. "an Mor&di: 
bad ; 13-1-73, on furl. for 2 y. [.396-7, 409). E 
‘Ben. s & 80.0" 


b.1-6-22.  -d.1904. Par quer us 


2[Lt. 10-12-39 ^... Ly.-Col. Bsc., 18-1-B] . im b 
- M. Gen. 1-10-77; ret. as Lt..Gen. 31-12-78. - 

Bon of .Capt. Tunus Augustus Vanrenen Dose 
Ben. Art, eld. son of Brig.Gen. Jacob Vanrenen [sup], 
and his wife Harriot Catherine, dau. of Adm. Donald enr ‘ 
bell, BN.; Ist. cous. of Adrian Leup}, : 

z = Bengal, 12-9-49, Julia, dau. of Dr. TuS Ben’ 
s she d. 20-12-1916. , ^ , .,, i. QUE 

D en Notable Record. ` “oar? e. Udo cst 

17-10-43, appd. Asst. Burrr., Canals, Bind, unde? Baker 
Dry, 417; v, 276]; 2x0. 13- 0-44, to tempy. ch. of Art. dett 
at Sukkur; Nov. 1844, 3 mo. leave to sea on mc. ers 


VANRENEN, Donald Campbell. 


? Jetter to REF., 1961. * DDn. LI 


* DDR 415 ( 4 ), xaa. to oa. in 0., 26-1-44 ; cf. Wm. Brown [ rv 424 J, against hill tribes on N. Sind border. ` 


NOTES ` 


3-10-46, appd. Asst. Rev. Survr: cis-Sutlej Svy. 
under Stephen [269]; 8-7-47, to ch. Ajmer Rev. 
Bvy. [265—-6, 364 J. Sept. 1848, moved party to N. 
Rohilkhand, recessing Naini Tal, where he influenced 
appt. of his bro-in-law Julius Dennys to rev. svy. 
of Nimach [ 6, 67, 259-6, 266, 324, 365, 433, 505 ]. 

. 1854, moved party to Jubbulpore, and again 
during 1857 to neighbourhood of Nagpur [ 179, 268, 
486); 2-3-59, furl. on mc. 15 mo. On return, 
28-5-60, to Lucknow to raise new party, 2nd. Div:, 
for Oudh rev. svy., commencing work in Unao 
1-10-60 [ 264 ].. "M ; . 

Nov. 1865, Bdy. Comnr. LP.; 23-2-66, Supt. Rev. Svy. 
Lr.; 9-7—67, furl. on mc. 30-11-70 and again 31-11-72, 
Supt. Upper "Circle, tempy. ; 1876, Supt. all Bengal rev. svy. ; 
as DSG. & Supt. Rev. Svy. Bengal ; 31-12-78, resd. and ret. 
to Europe [ 1o, 396-7, 400 ]. 


WALKER, James Thomas. Bo. Engrs. 
b., Cannanore, 1-12-26. d. 16-2-96. 
2/Lt. 9-12-44 Lt.-Col. RE., 27-2-64 ... 
ret. as Gen. 12-1-84. 
srs. 13-3-61 ; SG. & srs., 1878-84! [ 399 ]. 

Eld. son of Jobn Walker, mcs., and his lat wife, Margaret 
Somerville, dau. of w. Allan, of Leith. 

Addiscombe, Feb. 1843 to 1845; Chatham, 1845-6. 

m., Ambala, 27-4-54, Alicia, dau. of Gen. Sir John Scott, 
Kos. (1797-1873 ) and his wife Alice; DIB.;she d. 5-8-1911], 
aged 80; their only son, Maj. m. 3. Walker BE., d.on active 
service in France, 25-8-1916. 

FRS. 1865; ranas. 1863; reos. 1859, and member of Council 
ten years from 1885; oB. 1877 ; Hon. LLD., Camb., 1883 ; 

Portraits ; group of 1861 [ 517, pl. 21]; in oils by G.G. 
Palmer [ 536 n.1 J, frpce. GTS., xvn ; photo. of 1883 [ pl. 22 J. 
. DNB.; DIB.; SI Lists, 1881; 1884 ; Markham (123, 480) ; 
Punjab Sel., 11 ( xii), 1855; Conolly ( 107/125) ; Addiscombe ; 
obit. QJ., vnu (320-3); repr. SI Notes, March 1896; 
RS. Progs. LEX, 1895-6 ( xliii-vi ) ; Bandes, r1 (24-2). 

arrd. Bombay, 10—5—46 ; Asst. to oz. 4 mo.; 6 mo. leave 
to Madras from 16-946 ; Ex. Engr. Upper Sind, May 1847 
to Oct. 1818; 2nd Sikh War, 1848-9; fd. engr. at siege of 
Multàn, holding ch. of party of s & m. at assault of Mohon 
gate 2-1-49; battle of Gujrat, 21-249. 

March 1849, given ch. of mil. svy. of Peshäwar 
and 10 m. radius ; commenced in April under orders 
of Bd. of Admin., Lahore. After first 3 mo. had no 
asstce. except 2 untrained Indian survrs. but extended 
avy. to cover Yusufzai to N.; Kohat and Bannu 
to s.; sketched into tribal hills as far as possible with 
escort of a couple of sowars. No high standard 
of accuracy simed at, but every effort made to cover 
widest area in shortest time. Engaged in expns. 
against Afridis 1850, and Utmsn Khel 1852 [ 4, 
209-10, 214~7, 380, 387, 447-8, 474-5 ). 

From 1851 came under control of SG., under 
whose advice higher accuracy was obtained [ 286, 
337, 363,448], Fd. work completed by April 1853— 
nearly 9,000 sq. m. svy., and another 11,000 sketched 
beyond tribal borders. Completed map in Mussoorie 
during 1853, receiving instn. in ers. obsns., from 
Renny-Tailyour [ 138, 317, 523 J. 

Left Dehra Oct. 1853, with part of Jogi- Tila est., 
and "left Lahore early on the morning of. the 12th 
Nov....to. apin the Chief Commissioner at Fohawar 


a2 


ton Welker’ 8 leave senting rett., 


1902) [217 ]- * DDn. 710 ( 174), to BG., 28-651. 


WALKER 


[for] military service". Reported to SG. st 
Chach base-line 1-12-53, from which date was 
&ppd. 2nd. Asst. ors., being promoted lat. Asst. 
24—3-54 [ 43 ]. 

From Chach assumed ch. of Jogi-Tila ser. in the 
fd. during March 1854, working s. from Jhelum. 
Continued during season 1855-6, shewing great enter- 
prise in overcoming various technical difficulties, 
including those of refraction by means of spirit- 
levelling [ 52-65, 75, 1x1, 132, 154 ]. 

Oct. 1856, tr. with party to work on Gt. Indus $» 
making hdgqrs. at Murree [ 46-9, 361, 370, 446, 482 ] 

May 1857, volunteered for mil. service, and joined Cham- 
berlain’s Punjab column?. “I am now at Wuzeerabad with 
the troops who are marching down country. Sir John 
Lawrence..said that he would gladly accept my services, 
and requested me to join Brigr. Chamberlain forthwith. 
I did so st Rawalpindi just in time to &ccompany bim by 
dak to this place. .. I purpose to remain with him until 
Delhi is agsin in our “hands. ... I feel eure you will be of my 
opinion that no British soldier should think of sheathing his 
sword until Delhi is once more in our possession'"?, 

With the forces before Delhi he was wounded in action 
14-17-57, and then went down with cholera. Baird Smith, 
OE., writes of him as ‘‘a young soldier of rare daring and 
self. possession, who was shot through the thigh after perform. 
ing one of those cool and noble acta of devoted valour. ... 

* Directed to blow in the gate of a serai occupied...by the 
enemy, he could only obtain & number of cartridges from 
the nearest field battery. ... Carrying these...himself in full 
view of the enemy under a heavy fire, he was fortunate... 
in lodging them against the gate without being hit. He lit 
the match and retired but, seeing...that the portfire had 
burned out he advanced again and relit it, when again it 
failed. He then procured a musket, moved out to the vicinity 
of the gate, and fired into the powder, exploding it at once 
and blowing away the woodwork effectually. 

“The attacking party at once rushed in. ... After this 
puccessful shot, however, Lieut. Walker received a very 
severe gunshot wound in the thigh. ... Before recovering... 
an attack of cholera intervened, and his services were lost 
for the remainder of the siege". Bor his services Walker 
received a brevet majority and medal with clasp, and gratuity 
of a year’s pay for his wound‘, 

13-9-57, granted 3 mo. leave to Murree on mc., 
resuming hissvy. interests atonce. SG.was anxious 
to start levelling ops. to bring up reliable heights to 
the Punjab from sea-level at Karachi [74-5], and 
being assured that Sind was in a state of ‘‘ profound 
tranquility "', asked Walker whether his health e 
permit him “after reconnoitring the ground... 
initiate the levelling operations. ... x. 7 

“The trip might do you good, as you would ge! sea sirand 
ses bathing at Manora and, provided vor do not yourself 
remain out too long in the field or work too hard, or er- 
pose yourself too much, the voyage down and up might 
prove beneficial ... You would need to take an assistant 
to leave in charge. of the leveliing"'*. ... 

Walker pointed Out that. it was too late in the 
season to organize anything effective ; that it would ` 
be impossible to recruit the necessary fd. est., 
especially as service in Sind was always unpopular 
with Punjabis [ 391 J, and lastly that there was ne 
bope of obtaining the necessary levelling insts. and 
equipment. He guggessted that steps should be 
takan to start serious ope.) in season OE IN 133 J. 


st ‘STS. bename so. “Trig. seid: 
oe ( 536-4 ). 


` 1 Sir Neville Bowles Chamberlain ( 1820- 
"TDD». 7H ASE) 21- 11787. : 


WALKER 


He was now put in genera! ch. of the Indus Ber. 
which for this season was confined to the apprx. 
opns. of selecting atationa and erecting towers, with 
Basevi and Armstrong working from the N. and B. 


respectively [48-9]. He writes on 28th Oot. that 
“my health is so much improved that there is every 
probability of my being able to take the field by the 
middle of December, when my leave of absence on 
medical certificate will terminate", 

He reported Jater that “on the expiration of my leave... 
J took the field, marching to Kalabagh, when I went down 
the*river by boat to Dera Ghazi Khan. Below Leia I met 
Lieutenant Basevi. I only remained with him two days, 
and then proceeded to Bind to superintend Mr. Armstrong's 
operations. I marched from Dera Ghazi Khan to Jacob- 
abad, visiting the low hills to the north-west of Kusmore"’?. 

He spent the rest of the season reconnoitring the line 
for levelling through northern Sind [ 3, 77]. 

For seeson 1858-9 the trgn. was divided between 3 
asste. whilst Walker himself with Branfill and a new 
party started the leveling through Sind [ 48, 492 ]. 
For the next two years he devoted nearly ell his time 
to the precise levelling that was to play such an import- 
ant part in the opns. of the ors. "Working in close 
consultation with Waugh he devised and procured 
the insts. and all apparatus—thought out the beat 
system of fd. work—and put it to practical teet on 
the ground. In Nov. 1860 he submitted account of 
work completed, and discussion of methods followed, 
which held good for the next 50 years with but few 
modifications [ 5, 79-80, 159-60, 338, 382). ius =.> 

During Apri and May 1860 Walker with Basevi 
and Branfill of the crs. and Johnstone from the 
Dersjàt evy. accd. mil. expn. into Mshsid country, 
then entirely unknown [ 49, 217]. Walker had just 
returned after carrying his levelling down to Karachi. 

** Thad arrived st Lahore on my way back to Rawalpindi 
when I first heard of the...expedition from the Lieutenant 
Governor, who said that I might have an opportunity of... 
laying down the hills between our frontier and Ghazni for which 
I last year solicited, but was refused permission to attempt 
to ascend the Takht-i-Sooliman. ` 

“The expedition offered so many prospects of an extensive 
addition to the hill triangulation of the Great Indus Series 
that there could not be a doubt as to the propriety of joining 
it. .. Knowing that Captain Johnstone...was also to join, 
I had anticipated that be and his assistants would undertake 
the topographical portion, ...while we would devote our 
energies to the trigonometrical. ... Captain Johnstone, how- 
ever, arrived with no instrument but a compass, and no 
assistants [ 508 J. ... : 

“Fortunately Lieut. Basevi bad brought a perambulstor,., 
and he undertook the traverse. .. He was assisted by, 
Branfill, who sometimes recorded, sometimes observed, for 
him, and at other times carried on the traverse while Lieut, 
Basevi ascended an adjacent hil] to sketch in the surrounding 
country. ‘I consider them to have been the hardest worked 
men in the expedition [ 430, 492]. ... 

"We brought...the 12-inch theodolite; ... unfortunately 
we never had occasion to use it. The expedition passed 
within 4, 7, and 5 miles respectively of Koondi Shar, Peer- 
ghur, and Shewy Ghur all most enviable mountains for a 
surveyor to get on the top of. But neither mountain 
could have been ascended without a great risk of life, pro- 
bably not without fighting our way up to the summit". 


DDn. 710 (183), 28-10-57. — * DD». 692 (489), srw. to BG., June 1858. 
DD». 710 ( 308 ), rw. to SG., 5-6-60; DDn. 666 (181), 8G. to DSG., 30-8-60. t 
“Fur. letters dated 1865-76; originals, ono. Lib, Q 67/8; extracts in ns. à 

™Markham's Abstract (74-5); GR. Trig. 1872; Markham ( 414, 431-90), memo by ITW. . 


3 Maps of Central Asia; ano, Lib. E., 5-6. 
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BIOGRAPHIOAL 

Took over as srs. on Waugh's 'rett., ^13 Pe) 
[525] and administered ors. as Serie MUR Men 
next 16 years, less disturbed by mundane affairs thay. 
Everest and Waugh. He continued to guide the oni? 
during following .7 y. as SG. and srs., making total’ 
period of 22 years incl. poriods of furlough [ 16/732") 
340-1, 356, 380-1, 389, 490, 498, 502, 506, 522, 537): 

His most important task was the final reduction of 


prepl. trgn. and the dispersal of errors generated: 
in the several chains of triangles, which he arranged 


into five msjor figures—the four great qundrilaterale 
and the southern trigon [ 107, 125, 129]. ^ c im. 


The results were pub. under title “Account of £e. 
Operations of the Great Trigonometrical Survey of: 
India, the firet 9 vols. being ed. by himself, with: 
special attention to historical notes.;..: 07 | je WO 

Under his direction the prcpl trgn. was completed in the. 
fd. over the whole peninsula—precise levelling was extended 
za regolar tidal, 1st, and pendulum obena. put in 

e took keen interest in the geogl mapping of Central Aris 
&nd had cordial corr. with Rocce an pros gra] d 
Ho warmly supported tbe work of Indian Sane dr ami 
explorers [ 311, 448-9 P. > .:: iL vix UN eS OTR GRÉ 

, During his visits to Europe he made contact with a wide: 
circle of geographers and geodesista, and his colln -of letters; 
received from these distinguished scientists covers an tm- 
mense variety of subjects { 151-2 P. ~ P nA ep ay! 

Airy, the Astronomer Royal, and Babine, on disiibotlon: 
of errors and pendnlums—Stokes, -on gravity and ped 
ums—Andrew Clarke, of o&, on computation s gel 
standards of measure, telegraphio longitndes—Btewart of. 
Kew Obey., on pendulums and magnetism—Claments Marks 
bam, Geogl. Dot I0., on Indian Atlas sheets end Ceniral: 


t 


à 


Asian geogy qd ‘Yule, Central ‘Asian’ Geogy Franca: 
GaJton, on Hints to Wm. Thomson f Lord Ksivin i : 
Tidee Otto Struve, Imp. ‘Obey, Bt. Sle Orem 
Asian geogy.—Petermann of Gormany, Toota Aske"! 
Pogson, Astr., Madras, obsn.-of ecl A 
Russian mape, Centra) Ara—Edward' Roberte, fie. 
lesao Todbunter, figure of the earfh—and many beri" 
224 lettars in all[533] - e oseo 7 t ot Lies eX 
Leave to Europe 1863-4, tra vis Rosia, and a. Í 
1870-2 [ 503 ); Bept. 1871, asstd. from London in obeg. - 
of long. with Teheran [ Markham, 138); made fina} 
ments for pubn. Indian Atlas abeeta in England d 
final illness of John Walker [ rn, 510); “Latterly hia ical . 
attendanta have not permitted him to be spoken to on the 
subject. ... I proposed..an arrangement with Mr. John 
Walkers younger brother, Charles, who had been in part- 
nership with him, but has Jong retired, ... but Mr. Charee died: 
very suddenly. ... I was then on the point of returning to’ 
India but..was detained in England for a few months.to 
make arrangements for the completion in this oountry India}, 
not only of {he copper plates which were in the hands of the 
engravers, but of several new plates [ 516]. =; ~% 2 dare r 
“No one who con)d give me any information. ing: 
Mr. Walker who was too ill to be spoken to.. Eventually d: 
came across a ms. memo book in Mr. Walker's office in Castle . 
St., Holborn, containing tables and other date on which the 
projections must have been based" [ m, 286; v, 311 J’. =<" 
On furl. again 1876-7, and finally, ''pending retirement”, 
from 12-2-83. Acted as EG. and Bopt. Topo. Svya during 
Thuillier’s absence, 1865-6, 1868-9 and 1874, before taking 
over ch. 1-1-77 [ 322, 516, 525). M e 
1885-95, took active interest in work of Council of mos, 
and st various times wrote prof. papers for pubn. inal: 
Ency. Brit. 7th edn. Troverac Svys.—Cal. Rec. Xxxvim, 1863 
; eS. en ea, 
*Pirghar, 11,532 ft. ; Ebuidhar, 10,857 fL. 
* Astr. Asst. 1860-1, vice Btrange [ qu 


e 
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NOTES 


JASB xxi, 1862, on ors.—RGS. Progs. vri, 1885 (674-92 ), 
reprn. of Paper of Indian Surveys—Progs. B. Assn. Geogl. 
Sec. Aberdeen 10-9-85; Tw. Presdt.—The Indian Engr., 
22-1-87 (171-5). Phil. Trans., B3., 1895, India's Contri- 
bulion to Geodesy [ 89 ]. 


WALKER, Reginald John. Ben. Engrs. 
b. 6-8-22. d., unm., 24-447, at Bamanjora, 
- 5% en route to Darjeeling. 
2/Lt. 11-1240 Lieut. 5-9-44. 

Son of John Walker of Purbrook Park and Maria Theresa 
Henrietta his wife. 

Addiscombe and Chatham. 

Conolly ( 89/210 ). 

16-12-43, applied from Berozepore fer svat to aTs., 
having “a great desire to belong to that Department, . 
which is confessedly the most scientific, and therefore most 
interesting". 

GO. GG. 13-944, appd., when Renny left on furl., 2nd. 
Asst. ars. and posted to Chendwar ser. for training under 
Logan. Joined during Oct. from comd. of No. 6 co. s & m. 
at Ferozepore [ 15, 382, 399]. 

po. 2-8—45, posted to ch. Maluncha ser.; "On 
&ccount of the reputed insalubrity of the shes 
in the vicinity of Bheugulpore, Lieutenant Walker 
is directed to take every precaution to ensure the 
health of the establishment”?! ( 14, 368, 412-3, 456-7 }. 

Extended trgn. N. to tarai belt where Kosi breaks 
from the foothills, and then swung E. to carry NE. 
Longl. ser. through N. Purneas, having spent recess 
1846 in Darjeeling. Clouds prevented oban. to snow 
peaks at the time of obsg. final angles [ 14, 17, 81-3, 


104, 120, 149-50, 163, 361, 453 ]. 

Opns. of 1846-7 lay through unhealthy farai, and 
by Jan. 1847, he had carried recce. E. and selected 
Site for messt. of Sonskhoda bas2-line which SG. 
approved later that month [ 17, 19, 186,336]. Then 
returned to start final obsns. ; completed 19 triangles 
of this section when fever compelled him to break off. 
Died before reaching Darjeeling [ 2, 20, 83, 379, 461 ]. 

His death was a serious loss to the Department, for he 
was, writes SG., "one of those rare characters peculiarly 
fitted by energy of disposition and mathematical acquiro- 
ments to contend with the difficulties of the a.T. Survey?". 


WAUGH, Andrew Scott [1v, 472-4]. 
Ben. Engrs. 
. b., Cannanore, 3-2-10. d. 21-2-78?. 
: 2[Lt. 13-12-27 local Lt.-Col. 3-12-47; 
tee . Lt.-Col. ne. 20-9-57; M, Gen. 6-8-6). 

SG. & srs. 16-12-43 to 12-3-61. 

Bon of M Gen. Gilbert Waugh, mao., Madras, and Char- 
lotte his wife, dau. of M, Gen. Geo. Wahab, Mad. Est. 

ed. Edinburgh High Sch. ; Addiscombe, 1827-8. 

m., lst., Calcutta, 8-6-44, Josephine Morison, dau. of 
Dr. Wm. Graham of Edinburgh; she d., London, 1866 ; their 
son, Gilbert Wm. Renny Maxwell, b. "Mussoorie, 10-12-47, 
was comnd. Ens. 78th Hldrs., 1869. 

m., 2nd., in England, 1870, Cecilia Elia Adelaide, dau. of 
Bir Thos. Whitehead, KOP., Ben. Eur. Falrs., of Ecclestone, 
Lancs. 

Kt. Bach. 10-12-60; Athenzum Club; rns. 1858; reas. 
“Gold Medal, 1857; Council, 1867; vr. 1868; pr. City of 
London. 

Portraite—in oils by John Peyton, received in 300., 1886— 
In photo, group of. March 1861 [ 517; pl. art 
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ds 1DDn. 455 (42-3 ). 


* DDn. 462 (148-50 ), to Mil. Dopt., 1-8 17. 


WAUGH 


DNB.; DIB.; Conolly (88/154); JRGS. xxvn, 1857 
(xc); Hodson, rv (412-3); RAS. (mn), xxxix (218); 
Addiscombe (423); Markham (424-7); Thackeray (158) 8 
obit.; RGS. Progs. xxn, 1877-8 ( 315-7 ) ; Geo. Mag., v, 1873. 
(68); REJ., 1878; Nature, xvin, May-Oct., 1878 (45);. 
Friend of India, 1-2-81. 

arrd. India, 25—5-29, July, to s & m., Aligarh; Oct. 1829,. 
to PwD. 11-6-30; ofg. Ex. Engr, Allahábüd 30-10-30; 
leave to rwi, 6 mo.; Feb. 1831, Asst. Supt. Ft. Wm. 
Foundry ; ao. oo., 134-31, Adjt. Engrs. 

Go. GG. 2-7-32, sppd. 2nd. Asst. GTs.; BMO. 
30-10-34, Ist. Asst. ; 27—4—35, Astr. Asst, GTS. 
[1,356;v, 523]. 

1833-5, in ch. Ranghir eer., and then with Everest: 
on Gt. Arc; 1841, measd. Bidar base and after 
completing trgn. to south returned to Dehra April 
1842; 1942-3, ran trgn. conng. N. ends of Ranghir 
and Amua ser. ; Oct. 1843, with Everest to Calcutta, 
to assume duty as SG. and sts., 16-12-43 ( 1v, 473 ]~ 

Oct 1844, four mo. after marriage and severe. 
attack of fever, moved hdgre. to Allahabad [ 341 ] x 
Sept. 1845, obsd. at conng. station of Karara ser. 
nr. Rae Bareli [ m, pl. 3; v, 11, 156 ; pl. 28 J, con-. 
tinuing tour via Lucknow to Agra, returning via. 
Mirzàpur; Dec. 1846, inspected site for Sonsakhoda 
base below Darjeeling, and spent 1847 obsg. snow 
peaks of Sikkim and conducting meast. Sonskhoda. 
base [ 20, 83 ] ; marched to Dehra Dan to take up. 
residence in Mussoorie from May 1848 [ 337 ]. 

During cold weather 1849-50, visited Peshawar 
to select site for base-line nr. Attock, making. 
second visit 1851-2, to meet Robinson and Walker. 
[ 215, 287, 337 ]. 

1850—1,'visited Armstrong in Bihar, and 1852-3 
inspected start of Assam trgn. under Du' Vernet, 
whose tr. to this ser. gave rise to much ill-feeling 
between them, ending with Du Vernet’s re3gn. 
[393-5]. March 1853, visited Thuillier and the hdqr. 
offices [ 337-8 ]. 


Devoted cold weather of 1853—4, to meast. Chach. 


base [42-3], and 1854-5 to Karachi for eimilar 


purpose. Making journey byriver from Ferozepore, 
was laid up by fever for several weeks at Mithankot 
[ 44, 338, 532]. From Karachi by sea to Calcutta. 

No record of further touring after 1855, being. 
fully occupied with administrative work which had 
grown to a vast extent [338-40 ]. Deeply engaged 
in prof. work, of both trig. and topo. interest, incl.. 


problems of refraction and heights of the snow peaks 


[ 63-6. 90-6] and inauguration of spirit-levelling 
[74-80]. He had earlier been led to study of the 
mysteries of Himalayan attraction by persistence of 


‘Robt. Shortrede, and had been fortunate in arousing 


interest of Archdeacon Pratt [ 133-7, 520-1 ]. 

Kept close hold on work of the topo. parties, 
demanding high standard of accuracy in detailed evy. 
and map drawing, with faithful depiction of ground 
and clear legibility [281—91].  . 

. It was well for the Dept. that he had inherited 
the dual role of sc. and srs. He had the width 
of view and soundness of judgement to control and 


? pot 1877 as given by Conolly. 
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guide all branches of the Dept., and showed par- 
ticular wisdom and firmness in handling his meagre 
staff of prof. officere [ 281, 313 ]. M teks i 
_ At tbe time of Everest’s departure the only other possible 
officer for the post of srs. was Renny, who was not anxious 
Sor continued service in India, and it was not tili 8 years 
later that a number of talented young officers fit for ch. of 
the geodetic side had been brought in. . E 
Jt may not be unfair to put on record a critical note made 
by Tennant who was one of these young officers with pro- 
gressive ideas. ''"Waugh...did a good service in getting over 
‘the hatred of the Department which arose in Everest’s times 
and making it tolerated. But it is useless to shirk saying... 
‘that for many years he was a bar to progress with which 
he had no sympathies, whilst his democratic theories led him 
"to practical mischief. But I am sure that Waugh was kind. 
‘ness itself; it was no mere policy, but the natura] kindness 
“of his disposition that often Jed him wrong, and "I am quite 
ssure that half his humbug, as people call it, was felt" [ 534 P. 
. Jt is possible that Everest's ruthlees discarding of officers 
‘who fell short of his standards had deterred some young 
‘officers from offering their services, but the great shortage 
“of educated officers during Waugh's early years had been 
due to the Afgban, Sikh, and Burma wars. . ` Sauf 
... Waugh may not have been ready to accept all the ideas 
of young officers 20 years his junior, but he was far from 


narrow-minded. He was impatient of dilatory work, and ` 


eager for progress, but was exceedingly cautious in accepting 
‘mew ideas, as in the problems of refraction and the promulga- 
.tion of heights of the snow peaks. He held firmly to estab- 
ished principles as shewn by his many prof. notes and 
instructions [ 9-10, 97-8, 102, 282-3, el passivi]. st. 
His "democratic theories" "were possibly ahead of "his 
"time, but his ready recognition of tbe merit of junior officers 
zand their fitness for responsibility was all to the good of 
‘the service [ 408-9]. . E Geek Quee. 0E vei cad: 
His lapses into pious sentiments when dealing with the 
troubles and shortcomings of his staff, and his occasional 
falsome praise might be interpreted as “humbug”, but 
were typical of the age. On the other band be could express 
‘indignation in no uncertain terms when occasion demanded, 
-and it is difficult to withhold sympathy for his victims in 
. -auch cases as Keelan’s hesitation to run topo. evy. up the 
? Butlej valley in midwinter [ 201, 422-3 ]—tbe transfer of 50-y. 
-old Du Vernet to Assam [ 393-5, 496-7 J—or of 54-y. old 
* Bhortrede to Bind [ 391, 530-1 J. 
There was no doubt whatever-of the genuine warmth of 
- affection and regard that were voiced at the farewell func- 
«ions before his departure from Calcutta, 16-3-61 [ 340 J. 
Amongst many tokens of appreciation [ 339-40 } were the 
‘Bos. gold medal which reached him in 1857 through Geo. 
Everest. and CD. [ 338-9 ]* and the gift of 2 vols. of Weling- 
ton’s Dispatches from the 2nd Duke”. . 
He took over the Dept. at the end of 1843 with 12 executive 
officers, and left it with 24 early in 1861*. He was parti- 
cularly proud of bis record of 32 y. service in India with 
-but one spell of 6 mo. leave st end of 1830 [ 395, 399 ]. 
' He d. at his home, 7 Petersham Terrace Kensington. 
“Yor the last five years.: his health had been failing. He was 
"missed at his seat at the Council table of the Geographical 
‘iGociety, and still more was the absence of his genial smile 
. and kindly greeting regretted by the Geographical Club. 
But bis friends had the pleasure of seeing him at the Athe- 
nmum almost to the last''5[ 502 ]. A aee 


"WEBB, George Parker. Registrar. 
-b., in India, July 1816. A 
Hd. Wr., 8G.'s fd. office, July 1834 ; Regtr., 1-11-41; 
‘furl. to Europe on mc., rejoining Nov.: 1856; ret. 
: after 1866... 7 . si P . 
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+g 388, 5373 * Geo. Mag., 1878 ( 68). 


i only. Se metet 


` ! $ e 
*DDn. 663 (209), ox. to cD., 1-6-57 ; 643 (192), asw. 1o ax, 29-741. 
*ind, a NE Bengal, of whith he was tbe ultimate prof, ewthority 
*incl. up-coantry allce. [ rv, 333} 


BIOGRAPHICAL 


nat. son, Esst-Indian, of Maj. Nathaniel Bpencer ` i 
(1787-1833), Ben. Art, Hodson, rv (46-2); possibly we 
to Wm. Spencer Webb ( 1784-1865 ) [ xx; 512-33. « het: 

With 6G. on many tours—Oct. 1843, Debra Din to (al; 
cutta—Oct. 1844, Calcutta to Alishabid—1845-6 from" 
Allbd. to Lucknow, Agra, and return—1846-8, Allbd. toi 
Darjeeling and then to Dinapore to conduct sao. to Dehra” 
Din (341-2, 359, 3372, 521 ]; 1853-4, Debra Dim to Chad’ 
base and return . soro o d s co Qi vee 
-. . In recdg. increase of pay, BG. writes, 8-6-58 ; ‘Mr. Webb. 
has few equals as a man of business and of cultivated literary 
tastes. He entered this Department after the unexpected 
death of his father, the late Major Nathaniel Webb of the 
Artillery, who bad made it his care to give his son a 1 
education. ... Ht speedily roee to the top of that branch 
to which he was posted. The situation of Registrar end 
Accountant, one of the most important of all, has remained 
on its ancient inadequate soale of salary [ IL 309, 352 22 

Considering the great i of hx office, duis 
culties of its duties, —. the t of tbe existing mlary, i= 
‘L.recommend that his salary and allowances ( Ra. 486-10-5 f. 
shorld be raised by...Compeny's rnpees 133-5 per mensem, f 
to a consolidated salary of aix “hundred rupees. pet mcosem, * 
which will place him on an equality.-with tbe Chief Ciri. 
Assistant of the Great "Trigopometrioal oat RO Nace è 

Increase was sanctioned to bring ful salary to Re. BOO: 

" oes delest PENES mots ys TASA. 5 E 
With BG. to Calcutta in Jan. 1881; + A 
„bere till granted sick Jeave to Nigiri Hill, leaving Calcutta” 
9-6-82. Writes to 6G... 7-7-62; “I landed at “Madras 
op the 14th and..started for the Be gts by raD on the 
18th, 6 a.m. (taking advantage of Wednesdays train 
-which..runs the whole way through), and arrived at Oum- 
batare, 802 miles, at 10-40 p.m. ur p iu pA ga n 
. “Tbe speed is not very frsi-rate, brt Lhe’ fares are 
very low, the carriage comfortable, refreshment Toons 
not inconvenient intervale LW -paid si and “Srd cha: 
ial ce ie E eine m Tor the entire Aisle nes: 
which, wi ..for baggage, appeared rej cbosp wbea- 
compared with the ratet on the Bengal mde gee EE 

."Having a van, or transit as they “anwa 
"by a pair of bullocks to carry me and beg and ^ SA. 
eft Coimbatore at 6 a-m., for Metapollinm trs = 
low at tbe foot of the hills ( 37 mils ), arriving there at 4 pa,” 
a slow and dear conveyanoe ( Ra. 17 for the zip). 5 612 + 

“At daybreak pext..1 was oarned to Deonoo, 35. 
miles in a “muncheel*, a sort or hammock bare by 8 
not an uncomfortable thing, tho’ much dearer ( Ra. 8-14 
than the jhampan of Mussoorie, which is pot fi ia 
these parte. I should have preferred riding up, but my 
leg was not in the best state for boreemanahip, even if the 
charge of Ra. B(!) for pony bire was not a sufiiciontly deter- 
.xing cause. PES 

“Coonoor is a well-sheltered, pretty, nook, with a com- 
paratively mild climate, and many people sojourn in it for 
the greater part, or the whole, of the season. With Octacs- 
round, however, ...80 near, and the difficulty of 





- lodgings at Coonoor, I quitted the latter after a couple 


days halt at the travellers’ bungalow, riding in to Octacamund 
vis Jackatala, or Wellington, where splendid barracks have 
been built for European troops, on the 22nd. A very de 
lightful trip on a fair sunshiny morning. — Hexe I have 
resided ever sinoe. s "i EA a 4.8 I ES a 
“Having been at Mussoorie an jeeling, Y am naturally 
Jed into QUU parison: -.. If the Neilgberrios are considered 
prettier, with an endless succession of beautifully rounded 
hills from 6 to 8,000 feet elevation, and smooth alopi em 
with bite of table-land ever and anon, thoee highian de of 
north-west and Bengal present in their rnggedness bolder. 
and more scenic features, and tbe view...is grander with the 


snowy Himalays on the one hand, and the wide expanse sf : 
plain on the other. : à "Ed EL» Il 
; js = az HA 


town Way JUL 
`~ 


* DDn. 643 ( 229 ), to MiL Dept. 


NOTES `. 


“Ootacamund is prettily embosomed in the midst of a 
number of rounded knolls, backed by higher eminencea. 
Jt can boast of a charming ‘Jake’, ... with a delightful ride 
and drive of about 6 miles round. There are also other 
roads..and a well laid out handsome botanical garden. 
Some of the flowers here are surprisingly beautiful. . The 
heliotropes, ..fuschias, make their appearance as large 
trees...such as I have never seen before, but I miss many 
noble forest trees, ... pine, the oak, the rhododendron. ... 

“I am: putting up at the Union Hotel. (late Dawson's ), 
the best in the place, now kept by a Mr. Sylk. ... The charge 
is Rs. 5 a day. The fare and appartments are good. ... 

“I have been progressing as respects health since I left 
Calcutta. ... I found the voyage very refresbing and invigo- 
rating, but I had taken with me on board some ugly boils... 
on my legs, in a more or less troublesome form. These 
did not altogether disappear in so short a sea trip, but they 
soon visibly...commenced hesling under the influence of 
change of air, and Iam glad to say shortly after I reached 
Ootacamund they ceased to trouble me. ... . 

* When I first arrived here tho weather was dry and brac- 
ing for about a week or so, and I regularly walked and rode 
from 15 to 20 miles daily without fatigue, ... but for the 
past few days, the monsoon having set in, there has been 
much drizzly rain accompanied by high wind, and I have 
unluckily caught cold, which makes me feel over again...all 
my old pains about the left shoulder and side of the chest, 
and keeps me miserably confined within doors. ... I have not, 
however, had occasion yet to call in the doctor. ... : 

"The climate is more equable here than at Mussoorie, 
and the fall of rain less, yet the place..is very damp and 
cold at this time of the year. ... What with age, aches, and ails, 
telling upon me, I think sometimes that perhaps... should 
never be much the worse fora little more sunshine and warmth. 

“After trying another fortnight or three weeks, ...I pur- 
pose (D.v.) going down to Madras, via Mysore, Bangalore, 
and Raipatoor!, in transit vans, taking the rail at the 
last...for the remainder of the journey. ... Varying my excur- 
sion thus I shall have an opportunity of seeing something of 
what is considered the nicest slice of...the Madras Presidency. 
.. lhope..to secure a passage in the last P. & O. steamer 


for August, whereby I may arrive at Calcutta...before my- 


leave shall have quite expired. ... 

“Unless my health most seriously demanded it, I should 
have no reasonable object in protracting my absence. ... 
Inclination and duty would always urge me back to my post 
at the right time''*. 

Webb appears to bave resd. some time after 1866. He 
never married. 


WHITING, Francis. 
` b. 1822. 


Ben. Engrs. 
kd., Cawnpore, 28-6—57, 
. in Vibart's boat. 
2/Lt. 11-640 ... Capt. 1-8-54. 
Son of Brancis Whiting, merch. of London. 
Conolly ( 89/204 ). 
DDn. 415 (4); oo. oo. 11-8-43, appd. Survr. 2nd. cl., 
Canals & Forests, Bind, under Baker ( 192]; Go. 24-244, 
granted 10 mo. leave on mc. to visit Simla [ 401 J. 


WILLIAMS, Edward Charles Sparshott. Ben. Engrs. 
b. 27-3-31. d. 2-10-1907. 
2/Lt. 9-648 .. Lt.-Col. 10-12-73 Gen. 1-4-95. 

Bon of John Williams, eurg., of Bouthsea, and Elizabeth 
his wife. 

ed. gx. ach., New Cross, Deptford; Addiscombe, 1848, 
Pollock Medal ; Chatham. 

m., lst, Rangoon, 9-6-55, Maria, dau. of Col. Elliot 
Voyle (1765-1834 ), Ben. Inf., Hodson, rv (360); sbe d., 
Calcutta, 23-3-57. 

m. 2nd 1860, Charlotte Clementina, dau. of Thos. Bruce 
of Arnot, co. Kinross, Scotland; &he d. 1872, their son, b. 


1Tiruppattur (50) m. sw. of Vellore. 


643 


!DDn. 30 (1025). 


-n(376) corse 


WILLOUGHBY 


24-7-65, became M. Gen. Sir Hugh Bruce Williams, of nz, 

EOB. ; D30., and d. 14-12-1942. ... AA P 
org. 1878 ; ko1x., 1893. EN" RU i 
Ubique ; Conolly 91/261); DIB. ; Who: Was Who; Sandes, 


= 1852-3, Burmese War; capture of Martsban, 
Rangoon, Prome [.538 ]. .- (ou ew . 
Go. FD. 4—11-53, sppd. to ch. Pegu Svy., holding 


.oh. till 26-9-56; April 1854, consulted. SG. and 


based svy. on traverse net, trgn. being impractic- 
able [ 195-7, 282, 324, 384, 400 ]. L3 f 

June 1854, suggested improvements to tel. time signal to 
Ft. Wm. [140]; Sept. 1856, appd. Prcpl. of Civ. Engrg. 
Col., Ft. Wm., opened at Writers’ Bdgs. from 13-11-56, 
holding ch. till furl. on me. 1859; 1860,.to ch. Thomason 
Coll., Roorkee till relieved 1863. . 

1863-9, Under-Sec. PwD. ; 1869-97, with Riwy. Br., Simla 
and 10. 


WILLOUGHBY, Edward Henry. Ben. Art. 

b. 17-1-31. d., Brighton, 27-7-60, from wound 

of 23-7-57, at storming of fort nr. Saugor. 
9/Lt. 14-6-50 ... 2nd. Capt. 27-8-58. 

Son of Geo. Thos. Railton Willoughby, solicitor, and his 
wife Harriet Susan. 

m., Saugor, 26-11-57, Fanny m., dau. of Lt.-Col. J. D. 
Wilson (1806-80 ); Ben. Inf. ; Hodson, rv (494-5 ). 

1853-4, asst. engr., Canal Dept., NWP. 

11-9-54, appd. Asst. Rev. Survr., Saugor, under John 
Blagrave; 1857, succ. to ch. on his death [ 268, 400, 492]. 

July 1857, on temp. mil. duty, blew up gate of Ft. Bala- 
betta, sustaining double fracture of leg; 17-3-58, furl. on 
mc. till death [ 396-7 J. 


WYATT, Alexander [ In, 372 ; rv, 398 ].. 
Rev. Survr., uncov. 


b., India, Jan. 1807. ^ d., at sea, 8-12-57. 

&ppce. rev. Survr., 26-12-22; sub-sast., Dec. 1827 ; diech. 
Nov. 1842; re-emp. as Asst. Rev. Burvr., in ch., 8-10-44 ; 
Rev. Burvr., 1-10-48. : i 

Bon of Burg. Gen. Nevil Wyatt ( d. 1817 ), Ben. Med. 

ed. Upper Orphan Sch., Kidderpore; hd. scholar, 1822. 

m., before 1846, Sophia; a son, Alex. Geo., b. 1845 
appd. Topo. Svy., 1-11-61. . 

1822, appd. &ppce. survr. by Collr. Moradabad on 
Rs. 150; tr. Dec. 1827, to Rev. Svy. Dept. as gub- 
asst. and emp. under Birnie Browne till disch. on 
reduction of Dept. Nov. 1842 { m, 366; rv, 221; 
v, 396 ]. 

Nov. 1842 to May 1843, Asst. Supt. "family domains” 
of Raje of Benares ; 1843-4, Patrolling Offr. with Azamghar 
Customs Dept. ‘ 

8-10-44 to oh. rev. avy. Séran Dist. ; emp. at 
intervals between 1845 and 1848 on svy. of Cham- 
paran-Nepal bdy. [ 5, 185, 352 ]. 

` Embarrassed by exchange of gifts on meeting the Nepali 
Comnr., who “produced a khookree, a khanrah, and a couple 
of bags of musk as presente for me from the Durbar. Com- 
ing from euch a quarter I could not but accept of them. ... 
In return J presented the Captain with an English sword with 
stee| scabbard and belt; a piece of khimkhap brocade, and 
a gold.edged Benares putka. These were apparently much 
approved of by the Captain, who readily accepted of them, 
and has forwarded them, I understand, to the Maharaja”. 

Asked DSG. how to dispose of these gifts’. 

With hdqrs. at Patna, extended svy. eastward to 
cover Tirhut or Muzaffarpur, and then at end of 


! pzg, 36/31 ( 12), 11-12-45. 


YOUNG 544 


1849 took party to Dacca for svy. of Mymensingh 
and Dacca diste. [ 6, 241-3, 251-4, 302, 437-8, 450 J. 

Under op. to B., 21-2-55, granted special increase 
of pay, Rs. 100, “for his meritorious services "' bring- 
ing his allces. to Rs..726 pm., the DSG. commending 
him es “a first-rate linguist;..:.zeal and energy 
never flag; ... never at a loss—always commands a 
successful season without enlarging on difficulties... 
with whom it is always & real pleasure to- do 
business "1, 

Dec. 1856, broke down with a stroke, his bro. Geo. writing, 
1-1-57, from Bareilly that he had heard that “my brother... 
has been very seriously ill...[and is] in a very precarious 
state, .. paralysis”. He obtained 3 mo. Jeave on mc. and 
jeft fd. hdgrs. in "Mymensingh Dist. on 16th Feb. sailing 
from Calcutta 29th April; granted an extension of 6 mo. 
He wrote from Penang 7-6-57, and d. six months later 
whilst still on leave. 


YOUNG, Ralph. Ben. Engrs. 
b. 28-11-25. | d. 9-11-97. 
2[Lt. 7-644. ... Col. 1-3-75 ; ret. as M. Gen. 4-7-77. 

Son of John Adolphus Young, of Maidenhead, solicitor, 
and Frances his wife, dau. of Wm.  Hegegard, of eR 
Norfolk. 

Addiscombe. Conolly, 90 ( 253 ). 

GO. 154-46, appd., with Robinson [ 208, 524], asst. to 
James Abbott, Comnr. for settling x. border of Punjab, “for 
surveying... belt of country 12 miles broad from Kangra to 
the Indus, and including the boundary which was traversed. 
This we finished in Juve '47, when I received orders to Jeave 
that business to my partner Robinson, and proceeded to join 
Mr. Agnew, C.S., in an expedition across the Himalayas to 
Gilgit" [ 187 ]. 

“From this I bave just returned, and am now.. making 
a map of the states which I visited. ... I was first mathe- 
watician of my term at Addiscombe, sod have read some- 


1DDa. 624 (20), 2-5-56. 
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thing of astronomy since I arrived in Indis, I have Dune 

two rainy and two hot seasons in tenta, and can stand a 

great deal of hard work and roughing’ Se PERC 
He applied for appt. to ors., which could not be aal rs 





YULE, Henry. Ben. Engrs. - Pi 
b.1-5-20. d. 30-12-89. 
[Lt 11-12-88 .. Col 14-6-82; ret. 246.63. t = 


Bon of Maj. Wm. Yule (1764-1839 (, Ben. Inf, Ho 
xv (555), and Elizabeth, dau of Wm. Paterson,-of Braehead, . 
his wife; bro. of Bir Geo. fas xus TT BOS., KOSL, - 
os., DNB. ; DIB. AC A 
ed. Edinburgh High Bch; Addiscombe and Chatham.” NU 
os. 1863; Ecst 1889; Preedt. Hakluyt Boc. 1877; iuo,“ 
Edinburgh, 1883; Presdt. R. As. Boc. 1885; FB05. and gold $ E 





medal. : foe a 
DNB.; DIB.; Conolly (89/199 )5 obit, JBOB., ,xu,1890— 
( 108-13 ).: a Vut Ve pA 


arrd. India 1840 ; 1840-4, Asst. Delhi ae andar alos t 
1843, on sry. Khasi Hills, 8x, for coal tramway fram 
Cherrapunji, 10 Cat. (303). ~s ^2 mim vr Esta 
1845-6; let Sikh War; 1846-8, Ex. Engr. Ganges Canal ^. 
1848-9, 2nd Sikh War; 1849-52, furl. to Eootland, inxs. Yom 
1852-3, on recos. of paasee Arakan—Burma frontier -. 
[194-6 }; Report pub. with map, Roorkee e Papers, Tu 
1863-4 (1-28); map, maio., 157 (81; 10 Ob? 
(304-5 ); 1855, Sec. to Phayre's ‘mission io ÀVAZ 
report on map read before Ros., 26-1-57,- JRGSi- 
xxvii, 1857 ( 54-108 ) ; Pegu ares “taken from a large = 
map by Lieut. Williams [ 196, 543 J= 7 oy VE ; 
. Bec. to Govt., PWD. ; 10. Council, 1875-89. : 
Prolifo writer on Geography of Central Adi EC 

















borders [540]. Pubns. incl Narrative of He Mission Cane 
Court of Ava; Oathoy & the Woy thither; se eos" Hor ; 
Polo [ 240}; ed. John Wood's Journey to the thi 

Oxus [1v, 280-13; Joint auth. of Hobson Jobson [ 15 xvii zvülg i 
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CRM many artides to Bay Brita is p pes 


2DDn. 463 ( 743 ), to 8G, 22-11-47. 
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Abbott; James (1807-96), Ben. Art. [ IY, 416]; DNB.: DIB.; 
. X, 187, 208-9, 258, 456, 524, 544: —Ssaunders Alexius (1811-94), 
Ben. İnf. (tv, 413); DNB: DIB. ; 260-70, 435, 529. . 

Abbottàbád, Hüzhra, 208. . 

Abyssinia, or Ethlopia, 527. ` 

Abercrombie, Wm. ( 1812-58 ), Ben. Engrs., 1828-57 [ 1v, 26ọ J, Sapt. 
Roads, PwD, from 1838 ; Conolly ( 88/163 ); 309. 

Absconders, 437, 443. . POM 

Absence without leave, 424, 427, 435, 441, 443. " e ` 

Abu-l-Fazal, ‘allami (the learned ) ( 1551-1602 ) [1: 133 ], auth. Ailn- 
j-Akbari, 240. ` 

Abu, hdqrs. town, RåjputAna, 38, 41, 54, 72, 438, 533:—merdl. ser., 54, 
67, 60, 72, 103, 192, 523; e. Mt. Abu.. ^ t 

Abu Zaid, Arab geographer, 240. . . 

Accidents, 24, 206, 210, 340, 446, 454, 517, 525 v. Instruments. 

Accountant, 353, 365, 542 :—General, 346. - 

Accounts, 166, 452. ` ` 25. 

Accuracy, or precision :—oTs., t page, 10-11, 14, 34, 54, 76, 97, 102, 
114-7, 130, 135-7, 229, 231, 281, 338, 340, 300, 302-5, 417, 497, 
503, 514, 520:—Cormpns. 127, 132 :—Geogl. Positions, 92, 225, 
519, 532 :— Heights, xill, 62-3, 75, 92, 04 :—Maps, 147, 214, 297, 
942, 346, 427, 541 :—Rev. Svy., 247, 251, 258, 261, 272, 292-3, 
S03, 346, 396, 536:—Splirit Levelling, xv, 76:—Topo. Syy., 5, 

168, 176, 179, 187, 211-2, 189, 198, 216, 229, 281-5, 421, 506, 
524, 589, 541 :— Trgn., 286, 385, 426. . . 

Acquittance Rolls, 453. 

Acre, unit of area, 302-4. 

Adam, John ( b. 1818/9); civ, asst. Rev., 433-4, 437, 439. i 

‘Adams :—Fredk., civ. asst. Topo., 430:—Geo., junr. ( 1750-95 ), Instr.- 
maker, 297 :—Lleut. 145, 430, 448:—John Couch (1819-92), 
mathp., Camb. ; 502. 

Addiscombe Coll., 291, 388-90, 397, 490-544, pásrim. 

Adjutant, 492, 541 :— General ( AQ. ), 339, 611. 

‘Administration :—Civ., 258 :— Deptl., xv, 336, 537, 541; v. Lahore. 

‘Administrative :—Control, xiv, 172, 433-4 :—Divs., 188, 285, 313-4, 
499 :— Duties, 538 : — Hdqrs., 243 :—Offrs., 470. 

Admiralty, British, 324. 

Afgh&n:—People, v, 208 n.7:— Wars, 1839-42, x, 5, 379, 433 n1, 
495, 536, 542. i 

Afghanistan, 448 :—Boundary, 47 n.4 :—Maps, v. 

Afridi tribesmen, 47. 215, 474-5, 539. 

Agent to Go. ( 40a. ) :—Central India, 289 :—NE. Frontier, 29, $11 :— 
KW. Frontler, 269, 316 :—RAjputana, 191, 266, 500 :—-sw. Fron- 
tler, 526. 

Agnew, Patrick Alex. vans (1822-48), BSC. DNB.; DIB. , 186-7. 

Agra :—Arsenal, 149,.152, 158, 162 :—City, 309, 316, 371, 438, 483. 
541:—Capital of NWP., 314:— Dist, 190:— Rev. Bd., 349 :— 
Svy., 309. 7 . 

Ahmadáb&d, Gujar&t, 54, 57, 60-1, 192, 523, pls. 1, 3, 28. < 

Abmadnagar, Bombay, 55, pls. 1, 3 :—Rev. Svy., 276, 398-9, 488, 
494—5, 497, 621, 523. 

Alde-de-Camp ( ADO ), 488, 494. 

Ain-i-Akbari (1: 133 13}, 240.- 

Airy, Sir Geo. Biddell ( 1801-02 ) ; YRS. 1830; AR. 1835-81 [III, 517; 
19. 477}; RAS (mn) 52 ( 212), RGS. Progs. 11., 1892 (1-xx1) ; 
ECB. 1872 ; DN B. ; 125, 135, 137, 503, 520, 530, 535, 540. 

Ajanta caves, Aurangübád Dist. 177; pls. 1, 28 ( Adjunta ). 

Ajmer, RAjputina, 3, 50, 51, 54, 56, 191, 438, 523 ; pls. 1, 3, 16, 28 :— 
Rev. Svy. 60, 56, 2656, 294, 364, 306, 435-6, 494; 505, 539 
v. Merwára. 

Akbar ( 1542-1605 ), Emperor of Delhi [ 1: 10, 71 J, 231. 

Akyab, Arakan, 243, 534, 538 ; pl. 1. 

Algebra, 446, 501. t 

Aligarh, AWP., 337, 374 ; pls. 1, 3, 4, 5, 28 ( Allygurh ). 

All pore, Calcutta, 24, 183, 249. : ` 

Allahábád, NWP., 11-2, 15, 23, 122, 142, 164-5, 167, 184, 337, 361, 
368-9, 371, 374, 409, 438, 483, 499, 501 :—Church, 439 :— Hecess 
qre., 15 18, 22, 122, 126, 190, 410, 458, 521, 530 :—8G's. Hdqrs., 
122, 308, 336, 341, 458, 496, 498, 504, 541-2. 4 . 

Allan, survr. in Burms, 190. ` UT 

Allen, w. & R., cartographers [ Iv, 477 ] : 307, 316. i 

Ahom, Chaa. Edwin ( 1827-49 ) ; Bo. Art. ; MI. PeshAwar, 215. 

Allowances & Salaries:—Acting. 536 :— Boat, 434 :—Dmop., 353 :—Fd. 
Parties, 38, 362:—2015. 38, 379-82, 387-8, 398-9, 407-8, 490, 506 
n.6, 533 :—Civ. Assts.. OTS. 31, 362, 403-9, 429:— Hill or Mountain 
85. 347, 363, 375-6, 390-400, 429-30, 479, 486 :—MIl. Topo. 
Anala., 489, 613, 518:— Personal, 358, 398-9, 506, 516, 525-7, 
536 :— Bo., 398-9 :—Speclal, 142, 145, 527-9, 537 :—Topo. 175 ; v. 
Charge; Contract; Dandy :—Up- country, [1v, 323, 4727]. 522, 
642 n6; v. Ml. ; Salary ; Travelling. 

Almirahs, map, 352. 

Almora, kumaun, 324 ; pls. 1, 3, 28. 

Alps, of Europe, 144, 205, 527. 

Alum, 468. 

Aluminium, 151. 

‘Alves, Chas. Geo. ( 1786-1862 ) ; Mad. Inf. [ u, 376 J, 195. 

Alwar, R&jputina, 50, 309 ; pls. 1,3 ( Uiwar ), Ü 16, 28. 

Amarkantak, CP., 521, 528 ; pl. 28. 

Amb&la, Punjab, 70-80, 210, 260, 434, 436, 505, 509; pl. J ( Umballah); 
3, 5, 16, 28 :— metl. obsy., 139 :— Rev. Syy.. 7, 260-70. 

Ambela campaign, NWF., 1862-3, 488, 509. - i 

America, 437, 505. . 


545. 


American :—people, 504 :—text-booki, 297. 

amins, land measurers, 201, 244-6, 263, 268-9, 272, 277, 203, 209, 
$04, 450-1, 501 :—Assam, 812 :—partdl, 451; v. India. 

Amplitude, celestial, 43, 460; v. Arc. 

Amrsoti, Berar, 178, 517. Uo s 7 ` 

Amritsar, Punjab, 222, 302, 316, 337, 375, 477. 505 ; pls. 1, 3, 5, 6, 
$8:— position, 314 :—Rev. Syy., 272-3, 513 ; v. Treatles. 

Amsot B3., Western Dfin, 34, 98, 124 ; pl. 6. 

Amua merd]. ser., 1, 16, 84, 125, S09, 541 ; pls. 8, 4. 

Andaman Js., 416, 509. 

Aneroid barometer, 69, 85, 91, 112, 116-7, 122, 126—8, 198, 210, 214. 

Angle-books, 87 n.6, 89, 285, 290, 320, 446, 534. 
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Chittagong. E. Bengal, 33, 70, 488-4 :—H1Il Tracts, 248, 264, 4*3, auc a. 
D TELE 458-4 :— Road to Akyab, 495 :—Ma pa, 312; pa ' 

d 4,16 

Cholera, ix, 16, 18, 27-8, 231, 261, 458, 437, 442-3, 458, «n, «ts, ec 
529. 

Chomorari Lake. Morari Teo, Ladakh, 186, 934, 489/515 ; ple. a 

Chota Nagpur, 13, 538 :—Maps, 311, 815, 324 :—Rev. Sie ix, RN s 
184, 243-4, 273, 364-5, 435, 451, 454 n.$, 497, 535 Spe: Byn -U 
175-6, 184, 305, 387, 496. 

Chowringhee, Calcutta, 70, 851. 356. 

Christians, and Christianity, 410-1, 490. 

Christmas Day, 629. 

Chrovometrs, 146-7, 163, 344, 363, 495 :—Rate of, 326; 10; 
Longitude. is 

Chumalbari Peak, Bhutan, 23,930 ft., 83, 85, 91-2, 417 ; pla 24 

Chunar, Mirzipur, 12, 140, 361, 609, 518; pis. 1, 4. $8; t. 

Cigars, 411, 504. x ^ EN pos 

Circárs, or diste., of Hyderábád, 177-8. 

Circle :— Horizontal, or azimuth, 84, 150-4, 157 2.6 i—Vertloal, s 
181, 151-3, 157 :—& dot. sv y. mark, 112. 

Cicuits:—levelung. 62-3, 26, 78 :-—Boundary CREE 251, 284, - 
293, 997. 497:—Closing. 535 :--Main, 218, 248, 251, 278, 204, 
298 :— Plans, 806, 313 :—492 :— Village, 196, 274, 293, 298, 201; 
t. Traverse. 

cis-Sutle) :— States, Punjab, 7, 200, 269, 316, 318, 509 : :—8tpt, 480 "+ 
Territory ; Rev. . 7, 50, 266, 268-70, 278, 294, 816, BOL . 
806, 435-7, 492, 494, 530, 539. ; pl. 16 nl. ~ T aama 

Cities :— connected to GTS. :-— Plans Brys. ; e. Towns.  - 

Civi :—Assts. :— Bo. Rev. Bvy., 402 I—O0T8.. 336, 342, 845, 36111," 
402-20 :—Procpl., 405, 407 :—8Sind, 276; ©. Sub-Aasts.:—Autbor ' 
ities, 4. 170, 416, 479, 516 :—Ofbcials, 14, 46, 31-2, 175, 178, 213, 
219. 285, 814, 316. S68, 426, 476-80, 482. 484, 517, 523, r. Dist.; 
‘Local :— Rer. Offres. 247, 266, 269. 217, 299. 300: :— Bo. Bets 

+ 39B :— Service upoov., 473, 405, 414 :—Comn., Burma, 197:— 
Punjab, 435, 439; «. Engr. ; Supta. ; Surgeons. ` 

Clarke, Col. Alex. Roas ( 3825-1914 ), EX. "Lm. 262 H CB., FES., 1862: 

Conolly ( 31/802); RS Progi., 90 ( xvi-xviii ), 125, 152, 540 :— 
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|bBrvtts FT. br 1884), olv. aast, Tria., 61 n.8, 87, 90 n.6, 

Clarkson, viet ( b. 1817/8 ) ; civ. asst., Trig. [ IY. 480 ] :—Maluncha 
Ser., 14, 22 n.2, 23-9, 371, 368, 361, 522 :—E. Coast Ser., 62, 65, 

- 103-4, 117-8, 158, 155. 173, 413, 463, 465, 490, 522. 635 trita 

zm motion, 402-8, 408-9, 415-6 :— Domestic, 418. 

Classification of Jand, B, 242, 272, 280. * 


Claudius, Thos.. (1816-63 ), civ. asst, Topo: Us. aoh ue 172 n.5, 
176, 428, 431, 464. ers Zu 


Clerical est., 166, $36, $49. 852-3, 350.. °: 

Clerke, Cant. Augustus Jonathan (d. 1858 ) ir, ‘Conolly, mu ) 

. 493n 

Climate :— Bengal, 452, 535 :—Dry, 452. ——Bealthy, 180, 220, 865-4, 
$68 :— Humid, 65, 107, 452, 454 :—Injurious to recorda, 328 :— 
Local, 26, 31, 08, 378. S90, "448 :—Pestilential, 27, 20, 173, 278, 
366-7, 457, 462-3, 467, 490, 519, 527 :—Unheslthy, 116, 1689, 
177, 196, 213, 305, 373, 375, 386, 411, 429, 445, 438. 532; v. Assam; 
Calcutta ; Msari. ; Sind. 

Clinometer, xv, 4. 

Clive, Robt. Lord (1724-84); Gove: Bengal 1765-7; DNB.; ; DIB., xil. 

Clocks ;— Basevi Memorial, 491 :-—Tidal, 74. 

Clothing :—32, 223, 261, 279, 464, 466, 474 :—washing, 448 :—MiL 
Dept., 501. 

Clouds, E 25, 51, 58-9, 83-4, 88, 130, 182, 207, 221, 223-4, 229, 231, 
493, 514, 541: v. Fog; Mist. : 

Clubs, London ;—Athenaeum, vii, 324, 511- 2 :—Orlental, 502 n.7, v. 
East India. 

Coal, 142-3, 145, 324, 513, 523 :— beds, 142. 526 :— mines, 15, 23. 
Coast :— Ganjam, 462 :—Indian 62, 69-70; 307 :—Orissa, 22-3, 27-8, 
173-4, 467, 503, 526 :— west, 567, 490 ; v. Coromandel ; Cutch. 

Coastal Charts ‘—Arakan, 195 :— Orissa, 28, 178, 176. i en 

Coast-line, svy. vi, xii, 173-4,:— Mar. Qvys., vi, ix. 

Cocos ls., N. of Andamans, 416, 519. ee : 

Coffee :— to drink, 459 :— plantations, 280. . 

Coimbatore, 8. Indis, 179—80, 542 i—Maps, 180:—HRev. Svy.. 28C 
503 ; pl. 28. 

Coiba; Bombay, 73 :—Obsy., 70, 139 LI——Rev Svy., 498 n.5; pl. lt 

ae 

‘Colby, M. Gen. Thos. Fredk. ( 1781-1852 ), BR. [ Iv, 480]; DG. os 
1820-47, YRS., DN B. ; Conolly ( 14/314 F 204, 44, 158, 339, 523 

Cold, 223, 510 :—Catarrh, 543 :— Weather, 5, 118; 225, 233, 365, 455 
464, 505, 512, 528-9, 543 :—or Winter Season, 36, 389, 423, 42¢. 
488, 499. 

Cole, Win. Hammond ( 1832-1917 ), Ma., Camb. ; matbn. ; ; arrd. India, 
1862 :—oTs., 1867-92 ; Comp. Office, DDn. ; FRAS. ; 602. 

Colebrooke :— Henry Thos. (1765-1837 ), BCS. [ n. 386 fe YES.; DNB.; 

. « DIB. ; v, 65, 81 :—Lt.-CoL Robt. Hyde ( 1762/3-1808 ), m IE 
(n, 386-91 ). v, 81, 494 :—Robt. Hyde, junr. ( 1827-49 ), 

. . B. son, 494. 

Collections, scientific, 142-S, 146, 526-7, 536. 

Collectors :—of Dists. :— Bengal, 242, 247, 299, 476, 543 :— Bombay, 

.;. 191:—Asst. 398, 530 :—Madras, 27. 464:—NWP., 275, 305, 

. 313, 434, 442 :—Sind, 277 :—Revenue, 260-1; v. Depüty. 

Colleges, lodian, 344 :—Military, 508 ; v. A ddiscombe ; Sandhurst. 

Colour :—for Maps, by hand, 194, 306, 324- 5 :—Pristing, v. Litho. ; 
Postage Stamps. . 

Colanbpun: Jeme Andrew Sutherland ' (b, 1839): Ben.. Art. 1858- 


95:19 s 
Commander :—Amny, ‘in Burma, 384 an Chief : ai. ies, 274, 
y% ot. ES 


Commerce, 185, 239. 

Commissariat :— Dept., 371-4, 436, 483-4 :—organization, 236, 406. 

Commissary, 372, 374 Gen, 339 :—Assts., 465-6, 499, 601. 

Commissioner: —Asst., 197. 242, 285. 477, 491, 515 n.1:—Chief :— 
Assam, 461, 478 :—Oudh, 263 :—Pegu, 195-7, 384, 498 :—Punjab, 
211, 221, 228, 269 n.3, 272 n.3, 285, 376, 476, 485, 530 ; t. Deputy. 

Commissioners :— Bengal, 242, 251, 254, 257, 294, 322, 350, 476, 
529 :—Cuttack & Sambalpur, 173, 176, 377, 427, 463, 477, 483:— 
Calcutta Improvement, 181-2 :—NwP., 305 :— Punjab, 200, 204, 
269, 456, 471, 477, 480, 517, 524 : — Rev, Syy. & Settlmt., Bombay, 
488, 498 :—Sind, 193, 277-8 :— Tenasserim, 425 ; v. Revenue. > 

Committee :—Coa! & Mineral Resources, 142 ;— Deptl., 95, 502:— 

2 Pegu Svy., 498 :— Health, 465-6 :—Svy., of 1905, xv. 

Commons, House of, London, 307, 345 n.6. ELM 

Commonwealth Relations Office, London, (œo). 324. . : ; 

Communications, 204, 483. 

Compass :— Bearings, 104, 215 :—pocket, 187, 448, 495 with Plane- 
table, 288 :—-Prismatic, 185, 208, 215, 255, 260, 277, 640 :—pro- 
tracting, Bengall, 209 -—Schmalcalder, 187 :——8vy. by, 5, 187, 
190, 195, 278, 302. 

Compensation :— Bars, Colby, 20, 97, 158 :—Payment :—by survrs., 
24, 476, 477-8 :—to Survrs., 35, 413, 420, 507 :—of Errors, 130. 

Compilation :—Geographícal, 113, 120, 239, 317, 353 ; v. Map. 

Compilers, dmn., 327, 842, 353-4. 

Compounder, medica), 457. 

Computations ‘attested & compared, 122, 354 :—GTS. :— fd. units, 
xiv, 10, 19, 01, 120, 122, 126-7, 225, 344, 361, 369-70, 380-3, 
409, 513, 519, 521. $25, 530 :—Geodetic, xiv 30, 101, 121-9, 341-4, 
365, 410, 417, 501, 616, 620-2, 523, 540 .— Rev. Švy. traverses, 

* 195-7, 235, 244, 205, 278, 208, 304-6, 350, 438, 601-2, 521:— 
Topo. Bvys., 168-9, 172, 210, 215-4, 226, 228, 282, 285-4, 290, 
292, 908, BB5:— Snow peak obsns. ; t- page, 17, 65, 82, 85. 80-95, 
128, 343, 417, 423, 424—6, 446, 448, 501-2, 519 ; v. Gr. Arc. 

„Computer ; Chief, 10, 64, 67, 521-2:— with fd. Oftice, 122, 308, S41, 

854:—21 Calcutta, 90-3, 121—8, 135, 140, 163, 284, 323, 341, 343-4, 

. > 852, 354-6, 404, 446, 523, 530, 537 :— Depy., 128, 356, 402. 414. 

.Computers ; OTS. staff, 123, 127-8, 140, 211, 341, 314, 951, 354-6, 360, 
+372, 8:8, 427, 621 :—Offre. & Arsta.. 90, 866, 402, $15, 417, 

- B01:—BRev. Svy., 280, 436, 451 :—Training of, 344. 

Computing Office :—Calcutta, xiv, 121-4, 127-8, 139. 338, S41, 344, 
351-2, 446, 521-2, 536; ;—DDn, 90-1, 93, 128, 225, 341, 343-4, 
417, 501-8, 521-2. 

Conference, Rev. Bvy. ;—AllahAbAd, 1833, 398 :— Bombay, 1847, 276, 


Congregnted M Maps, Rev. Svy.:—Flelda,  293:— Villages, BAS, 278, 


Conner, Peter Eyre ( 1789-1821 ) ; Mad. Inf. Lm, 433 Í, 280, 421. 
Conservancy Dept., Calcutta, 183, 250. io è g RN 
Constitution, physical, 368, 424-8. QS w WR E 
Consumption, or tuberculosis, 422. 

Contingent :—Advances, 363 :—Allces., 278, 398 :— Bills, 138, “218, 
290, 320, $23, 316. 350, 354, 361-3, 406, 430, 478 :—Charges, 164, 
362, 365 :— Expenses, 149, 165-6, 278 :—SG.’a counlersignatare, 
342, 346, 362-3. A 

Contours, 4, 67-8, 290 :—by Rev. Survm., 110, 262. : ` 

Contract :—for khasrah svy., 263, 300. 451 Syy. & contat. Allces., 
$$6, 361, 375, S93 ——for tower building, 110. 

Control Geogl. v. GTS.; Prof.; Rev. SU Pa eres 

Controller of Rev. Svys., Bengal, 242, 247. E , 

Conventional signs, 291, 321. £ 

Conyngbam, CoL Sir Gerald Ponsonby “Lenox 1866-1956 ), BTS.. 
1912-21; portrait, Geod. Rep., J, 1922-5 ; Kt., 1919, PRS., 1918; 
Nature, 198, Dec. 1056 ( 1211- 2 Conolly ( 61/1802 ) ; 533-4. 

Cooch Beh&r, N. Bengal, 29-31, 243, 246, 369, 435, 476, 519; ; pis. 1, 3, 
16, 28. 

Cooke. Thos: ( 1807-68 ), inst. -maker ‘Ur, 280 ), YRAS., Ency Brù., 


Cooking of Food, 459, 463, 468, 44 :—Cook, 367, 411. i 

Cooljes; 30, 32, 39, 172, 213, 261, 362, 377, 406, 455, 468, 476-7, 
480, v. labourers 

Coombe, Dr. Andrew, { 1797-1847 ) auth. of Physiology ef Digestion ; 
pub. Edinburgh, 10 edns. 1836—60, 459. 

Coonoor, Nilgiri Hills, 542. 

Cooper, A., civ. Asst. Topo. 198-9, 425, 431, 440. 

Co-operation :—D3G. & Rev. Bd. 351 :—0Ts. & Rev. Svy., 272, 
296 :—Rev. Survrs. & Rev. Staff, 263, 271, 293, 301. 

Co-ordinates Rectangular, 186, 295, 297-8. ; r. Geog). positions. 

Coorg, 8. India, Atlas Sheet No. 43; vii, 311 ; pls. 19, b. 

Copper, 142, 144 :— Plates, engraving, 181, 320, 322, 328, 334-5, 
540: —Sulphate, 288 n.5. . ! . 

Copyright in Maps, 323-4, 326. ) 

Corbett, Sir Geoffrey Latham ( 1881-1937 ), ICS., 1904-34, XBE. ; CIR. ; 
Joint Founder of Himálayan Club, 1927, 188. 

Corfield, Wilmot, ( 1859-1919 ) philatelist, PR Pb 8., 1899, 335. 

Cornelius, John ( 1802; 3-79 ), dmn. ( IF, 481 ], 341, "343, 459 :— Walter 

, Jobn, his son ( 1819-1931 ), civ. asst. Trig., 843, 359. 

Coromandel! Coast, vi, 45. 285. 

Correspondence, 121, 168, 257, 532 :—disrespecful, 393-5, 412, 496—7, 
497-8, 530-1 :—Fd. Office, 343 ;—half- margin, 344 :—submitted to 
Govt., 395, 497-8 :—SG.'s, xii, 341, 344—6, 362, S67, 392-65 :— 
Staff, 341:— SGO., Calcutta, 852-3. è 

Cossimbazir, Bengal, 477 :—River, 372 n2. 

Costs :—Rev. Svy., 294 :—Topo. Svy., 189, 198 :—Rates, 188, 197-8, 

B 206, 214, 243, 247, 250-1. 278, 280, 282, 289, 294, 366. 

Council of India, London, 511. 

Cowie. Herbert McCally (1873-1925 ), RE., 8. of 1. 1898-1925, Geod. 
Rep. mT ( 1 ), 96, 137. 

Cow :—dung, fuel, 234, 236 :—herds, 470 :—milch., 364. 

Crane, hoisting, 53, 106. 

Crawford, Cbas. (1760-1836 ) Ben. Inf. (0, 392-3]; sa., Benga! 
1813-5; 81-2, 91-2, 318:—James Henry Grabam ( 1812-80 ). 
Io POL Conolly t 105/87 ) ; SE. Riwys., 1855, JO Cat. (154) ; 

; n zi 

Creeks, 2, 25, 29, 174, 197, 519 :—tidal, 25, 29, 104, 174; 255, 283, 
468, er) ‘Irrawaddy Deita, 196. 

Cribble, Sgt. H.J. (b. 1812-3), Ben. Eur. Art. 1838-58; from 
England, 24-8-33; asst. mo. Maker, 148, 154, 164-5, 358, 360. 
Crommelin, James Arden (1801-93); Ben. Engrs. | m, 435 ] ; Conolly 

( 86-123 ) ; 186, 497. 

Cross Staff, rev. avy., 268, 276, 297. E . 

Crossley, Wm., Sgt. RE., 331 n.6. i 

Crosthwait, Herbert Leland ( 1887-1039), RE., STS.. 1921-3; cH. ; 
Conolly ( 69/2030 ) : Geod. Rep., (1): 187. 

Crow, Michacl, senr. (a. 1846/7 ), Dep. Collr. Bengal { IV, 192 ), 181, 
2A1, 249-50 :— funr., his son, 181, 249. 

Cuddapah. 8. India, 280, 494-5. ; pl. 28. 

Cultivated land, 170, 173, 179, 188, 214, ' 218, 243, 266, 279, 295-4, 
01 

Cultivation :—land culturable, 8, 265, 279—80, 801 :—uncultivated, 
170 :—limits survd., 6, 201, 213, 218, 269, 278-9, 282 :—riverain 
257 :—scanty, 36, 40, 244, 264, 272, 508 :—spread of 258. 

Cultivators, or ryols, 27, 272, 279, 202-3, 499. 

Cunningham, Sir Alex. ( 1814—93), Ben. Engrs. [ Iv, 428 ] : XCIR. ; 
DNB.; DIB., Conolly (88/178); x. 186-7, 200, 220, 240, 518, 
631, 536:—Aler. Chas. (1833-80); civ. mast. Trig. & 500. 
26 n.4, 352, S59. 3 : 

Curry & Rice, xxv, 366 23 :—Curry, 466. 

Curvature of Earth, 62, 75, 102, 105. 

Customs :——Tax Dept., 430, 438, 440, 442, 543 :—or Babits, 40. 

Cutch v :—Coast, 64, 57-60, 141, 140, 406, 470 :—Cosst Ser., 64, 59— 
60 :—Owf of, 72 :— Rann of, 30-41, 58—60, 65, 98, 102, 840, 467, 
518:— Trgu., 500, 518; pls. 1, 3, 5. 28. 

Cuttack. Orissa :—Cantonments, 26-7, 164. 168—76, 184, 370-1, $77- 
B. 407, 429, 463, 465, 483, 520, 626-7, 632-3 :—Collr., 174 :— 
Dist.. 22. 296, 386, 477:—-Mgte, 364:—Maps, 311 :— Obey., 
370: ‘Raja, 174 :— Recess Qrs., 178, 864, 370, 4954 :— Rev. SVY. as 
303, 397 ; pls. 1, 3, 4, 16, LU Orissa En: Mahis, . 

Cyclometer, 160. e : 4. Erw 


Dacca, 253:—Csnts, $1, 372-3, 483 BM ayy., 252 :—Climate, 
436 :—Maps, 312; pis. 1, 3, 4, 16, 28 :— Recess Qra, 20, 869, 488, 
484. 496 :— Rev. Svy., 6. 243, 254, 294, 434, 482, 543. 

Da Costa, Josepb (b. 1614/5 ) civ. asst. Bo, Trig. Ur. 386 ], 548, 
67-00, 74. 108, 408, 418. 

dafadar, 77, 158, 222 n.5, 226, 371, 451-6; 460. ' 

dafin. office attendant, 352. 


dgh, (tv, 180 n.7 ) field partition, 461. 
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44k, or t, 89 :—bħongi, or psroels pot, 124, 862 :—bungalow, or 
rest »ouse, 2258-4, 249 :—travel p $87, 371-2, 488, 409; m 
Palanguin, 532 : :-Ruppen, 597: v. xn age. 

Dalhousie :—Punjab hills, 278, 508 ; pls. 1, 28:—Lord ; Jenas Anir 
Broun a, Parkot (1812-60 ) 10th Ear, cr. Marquess des oo. 
1847-56 Pia! o (581); DNB.; DIB. + 494. - wih EM 

Daly, Robt. ( d. 1862), civ. anst Topo., 170 n.4, 122, 428, 4st. isis 

Daman-l-kob, EITA m, P rcm 806, 529.. 

Damargida, nr. Bidàr, H 66-7, 72, 124, 187 pl. 3, a 

Dampier, Wm. ( 1798-186) ), BOB. Um, 14273]. 249.. . ^i 

Dances ea or girls. 141, 508. co 

andy, 1, or Jhampdn, 39. 149, 871, 4120 i 
480; ©. Palanguin. so. 433, se: “Allee 

dang, or ‘rough country, 461, . 

Dangerfield, Fredk. HS j. Bo. Inf. — 435-6}, 196. sian 

Daniel Alex (1822/5 86) € 

anie ex 5), civ. aast, Bev. Tv, 1] 181, 188 n. 
849, 852, S59, 435, 440 I 4811,18 ‘ 

darbér, or State Council 481, 506, 515, 548. 

Dards, of Gilgit, 240. 

Darjeeling, Blkkim, 4. 15, 19-20, 29-80, 65, B3, 85-6, 91, 24-5, 187, 

. 145, 186, 336, 368-9, 893, 494, 453, 461, 489, 519-20, 529, 
542 :—Clv. Bupt., 186, 478 :—Recess, 29-30, 246, 510, 541:—Rev. 
Svy., 83, 186, 255, 520 :—Sketch, 520 :—Tes svy., 441 :—Topo. 
"vy. 3882-6, 428. 482 :—SG.’s Tren. 1847; 20, 65, 83, 95-6, 91-2, 
118, 186, 841, 641- Bie Waste Lands svy., 1872, 605, 886-7, 841, 
810, 521. 523. . " 

"Davey :—Nicholas Thos. ( b. 1823 ), 248,-254, ns 864, 433 both 
civ. sast. Rev. :— V m., his bro. ( b. 1827/8 ), 44 0. 

David, Chas. ( b. 1827/8 ), civ. asst. mra ar 440. 

Davidson, Sir David (1811-1900), Bo. Inf. (TF, 429) E 1897; 
275-6, 398, 401, 435, as (A L0—wm., bis bro. ( 1827-8 ), civ. 
aast. Bo. Rev., 248, 433. 

Davies, Bir Robt. Benry (1824. "1002 ), BC8.; KCBI. 1874; DIB.; LG. 
Punjab, 1871-7, 302 n.3. 

Davison, Lieut. Thos., arrd. India with gx. 84th Ft.,-pr. Capt. 7-7-45, 
Bind, Rev. Bry. 1843-4, 49 

Dean £ ‘Sons, & Straker, ‘makers of printing machines, London, 
329 


Deaths sors. :—MIl. Offrs., 2, 10, 12, 19-20, 48, BS, 186, 336, 379- 
80, 383, 385, 483, 491, "493, 641 :-—civ. Offre. & Assts., 16, 228, 
342-8, 414-8, 435, 446, 608, 511, 518 :— Followers, 14, 16, 17, 26, 
28, 453, 456, 460-2, 463, 466, 610 :—Toro. :—Mil. Offrs., 4, 167, 
215, 885, 462, 500, 518 :—civ. assts., 170, 178, 178, 211, 422, 426, 
428, 518:—Followers, 867, 463, 489:—REY. BYY. :—Mil Offre., 
270, 483, 492, 494, 497, 600, 504, 531, b38-B:—clv. offrs., & assta, 
6, 248, 271, 433-6, 438-9, 483, 544 :— Followers, 256, 278 :—8GO_ 
953-4, 458, 463 :— Domestic, 395, 495, 504, 526, 534, 536 :— 
Escorta, 18. 

“De Brett, M. Gen. Harry ( b. 1834 ), Ben. Int., Ens. 1858 ; with ors. 
for Kashmir Svy., recess months, 1861-2; B06. . ; : 

Debts, 412, 438, 443, 453, 489, 632. ie - 

‘Deccan, 2, '8, 54-5, 101, 267, 500 :— Maps, vii, 191 :— Rer. Ryp., 275, 
277-8, 203, 398, 488, 495. 498, 500, 521, 523 :— Topo. Br. 7 i 
191, 200, 530:—Trgn., 1 s 

Decima! Coinage, 527. d E 

Deer & Antelopes, 235, 467. 

Deesa, Rájputána, 38-40, 504, 518 ; pls. 1, 3, 

De Filippi, Cavalier Füiprit 1869-1938 ). iu. & mountaineer: ECIR.; 
240, 506. 

Defection of Plumb-line, xv, 66, B8, 92-4, 95, 124, 132-7, 234, 155, 
520-1, 530; v. Attraction. 

Degree, length of, 123, 191, 208, 289 ; v. Figure of Earth. 

Degree Sheets, }- inch Maps LEM. Wimilays, 9o. 318-9, 842 ; pl. 
6:—of 1905, 3811. 

De Hone, litbo-printer, 357, 360. 

Debra Dun ( DDn. ), KWP., xiv, 2, 5, 19, 37, 67, 69, 133-6, 140, 350, 
371, „182 :—Dist. 483: “pan Valley, 207, 519 :—Fd. Party Hdqra. 
21-2, 46, 50, 122, 218, 225, 237-8, 343, 352 n.3, 365-71, 409, 488, 
ra '510, 512-3, 538, 542:—SG.'e Fd. Bdqr., 38, 42. 7B, 121. 
159, 213, 266, 336-8, $41, 846, 352, 380, 416. 415, 417, 521 :— 
Printing Of., 123, 129, 141, $31, 502:—ars. Hdqrs., 9, 496, 

: 602-3; ‘History, v :—Fremiees, 188, 94] n.2, 491 :— Residences, 
341 n.2, 510:—Maps, 610 p.3 :—Latitude, 133-6, 136 qud 
Sry., 638 :— Rev. SVF.. 1847-8, AU pls. m, $;195,175v,8; 
Cemetery ; Obey.: Comp. : DO. ; Su 

De La Rue & Co, printers, London ; Thos. ( 1793-1866 ), printer 
from Guernsey ; 334 n.4. 

£Delbi. 50 :—Ancient Cities, 324 :—City Syy., 6, 265 :—Dist. v a 
Map, 265, 824 :—King of, 264 Qut MipAr, 265 :—Rev. Svy., 
219, 258-9, 264-6, 433, 451, 404, 508 :— Ridge, 265 :— Siege & 
Capture, 1857, 1, 529, 444, 482-3, 485, 493, 497, 500, 515, 528, 
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210-1. 403, 414, 423-4, 431:— Wm. Nix (1805-44 ), Civ. Asst., 
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risaldar, 428 ; t. British ; Cavalry ; GTS., Infantry ; Kashmir, 

Milk, 459, 461, 478. 

Millard. Sgt. Beury ( 1810/20-57 ), b. London, arrd. Bengal 1839; 
Éngr.; 2nd Ben. Eur.;to Rev. Svy., 16-947; Bub-asst. ; 200, 
260 n. 1 433, 412, 453 n. Ps 

Miller, Col. ‘Henry Newdick ( 1826-87 ), Bo. Inf, with Guides, KWF., 

d DIG. Police, Punjab; 216. 

Minerals, borar, coraclisn, 142—4, 171-2, 886, $01, 505 ; e. Coal; Lime. 

Mines, Sch. of., London, 505, 526. 

Minor Trgn., 2-14, passim 18, 296, passim 409, 416, 423, 458, 471. 488, 
501, 506, 509, 516, 519, 525. 

Mint :— Bombay, 530 “Calcutta, 307-8, 332 :—Master, $80, 634-5. 

‘Mirage, 2, 40, 58, 62, 65, 117-8, 212, 467. 

Mirza Muhd. Haidar DughlAt, Kashgar, ruled Kashmir 1641-51; 240. 

Mirza Sajjad. or Sbuja (d. 1873), survr., "The Mirza”, GJ. LSD, 
1923 ( 42040 ) ; 47, 215, 447-8. 

Mirzhpur, NWP., Dist, 12, 2B4, 452 :—Mgte., 874 :—Mape, 298 n.2, 
$26 :—Rev. 8vy., s, 450 :—Town, 438, 641; pis. 1, 3, 16, 28. 

Misconduct, 412-4, 487. 

mil, or kharrah regt., 247, 254, 800, 802 ; t. thakbast. 

Missions :—Christian, 33, 196, 447 :— Missionaries, 415; t. Political. 

Mist, or fog. 46, 207, 287, 467-8 ; v. Cloud ; Fog ; Haze. 

Mitcbell, Col. Sir Thos. Livingstone ( 1782- 16555). "BG. KSy., Australis, 
YRS., 1828, DN B. ; 339. 

Mithankot, on Indus, 34, 44-5, 48-9, 53, 78-80, 209-10, 217-8, $38, 
484, 490, 500, 513, 541 ; pls. 3, 8, 5, 16, 28. 


Mohsin Husain, Saiyad Mir ( d. 1864 ), Mathi-Inst. Maker Lr, 4sB]). ' 


10, 20, 34, 44, 71, 130, 145-9, 151-6, 158, 162, 164, 285, 829, 
357-8, 360. 

mohiwa trees, bassia latifolia, 23, 175. à 

Money :—lender, 412 :— market, Calcutta, 522 :— paper, 453, 534. 

Money, Bir Alonzo ( 1821-1902 ), BCS., 1543- 78; ECMG., CB., Comnr. 
Public Debt., Cairo, from 1880 ; DIB.; Who Wae Who: 242. 

Monghyr, Bihar : Dist., 15, 142, 454, 51Y i—Rev. Bvy., 251, 
290, 302, 454, 520 :— Town, 18-4, 16, 19, 29, 101, 255, 255, 337, 
868, 371; pls. 1, 8, 28. 

Monsoon, or rains: — Assam, 368, 468:— Bengal, 14, 20, 23, 28-80, 70, 
B3, 106-7, 264, 303, 336, 866, 368-9, 409 :—Mussoorie, KWF.. 44, 
122. 267, 870, 456, 496 :—Orissa, 26, 174, 367, 463-4, 525 : — 
Gujarat, 58, 450 -— Punjab, 86, 77. 209, 524, 644 :—K ashmir, 
224-6, 227, 229, S85 :—RAjputdna, S8, 40, 453, 523 :—Sind, 158, 
371 :— South India, 865, 543 :—Christmas "Rains, OF KE. Monsoon, 
17, 51, 52 n.5, 463 n.8, 467, 

Montgomerie :~— Hastings Seton ( 3872-1949 ), solctr.,. «60D of 7. Q. M., 
513-4 :— WW m. ( b. 1821 ), civ. asst. sw vr., Burms Topo., 198-9; 
244 n.2, 525, 431. t 

Montgomery, Sir Henry Conyngham ( 1803-78 ), Bart., KO6., 270 :— 
Dist., Punjab, 272-8, former)y Soognira ; pl. 16. , 

Monumental Inscriptions ( XI. ), 401, 493. 

Mooli, or Munt Mal, Peak, 14,036 ft., Pir PanjAl, 87, 222 nb, 223-4. 

Moon, 220, 465, 528. 

Moorcroft, Wm. (e. 1786-1825), vet. surg. [ 0, 430-33 m. 485-7 J. 

» wi, vill, 145, 186-7, 220, 817, 448, 528. 

Moraibad, KRP., TEF. [VY 258-62, 918, 434, 538, 543; pis. 1. 8, 

. 1 

Moran :—Francis ( b. 3812/3) Ur, 284 ]. 442:—John Kenneth (b. 
1835 ), clv. asst. Rer., 184, 434, 442, 528. 

Morari Tso, trans- Himālayan Jake ; ; pl. 6; 186, 234—5. 

Morland, Lt.-Col. Henry (1803-68 ), Mad. Jof. xu, 458-9, ix, 3, 177, 
$68, 883-4, 400, 421, 428, 478, 493. 

Morrison, Chas, Regtr, 560. 1830-41 [Iv, 3so], 872:— Brig.-Gen. 

* Joseph Wanton ( d; 1826), HX. dtp Ft] m, 68 n.1 ), 195. e 


254-6, > 


INDEX 


Mortality, 16, 802, 428 ; r. Deaths.’ ie 

Mosquito, 256, 421, 456, 466 :—curtalps, 464, 4^6. ~ c : 

Mounda, or hillock, 46, 48, BD. 104, 108-9, 112." -' 

Mount Abu, bh) & 
pis. 1, 5, 28. 

Mountain :—Masslf, 88 n.3, 94-6: —Ranges, xli :—Bickness, 204 
Bvys., 423, 425, 452 ; v. Alices.; Attraction; Hill Sue 

Mountaineers, 889, 417, 489, 506-8, 518. T "aeu 

Mountalnous Country, 68, 97, 149, 151, 157, 179, 200-8, 2, 2ol: 
278; v. Hilly. 

Mountains :—xw. HimSlaya, 422:—re. Frontier, “104 ‘Tibetan, 

! 87:—Trgn., 85—6, 75, 82-9, 157 ; e. HimAlays. ^" ... 

Mud :—24-5, 57, 69, 78, 162 :—plaster or cement, 112. 

Mudge, M. gen. wm. (1762- -1820 ), RA., FBS.; DNB.; Dir. os, 8. 1798. 
1 89 

Mughal Emperors of Delhi [1: 
Deth! }, 89, 240. 

mujmal, summary or abstract, 259. ` 

Muhammadan, mussalman, or muslim, 200, 240, 448, 459, 478. 

Mulheran, Owen ( J818-c. 1858 ), civ. asst. Trig. [ Iv, 487), 200 n*, 


419, 516. 
Mullins i—Chas. (b. 1809-10 ), 242, 244 n.6, 433, 442 :—Chas. Wm 
pr. cousins, both civ. assita. Rev. {rv, 487 ]. 











v 


Index, sv. Emperors; x, 464, SY. 


248-9, 442; 
Municipality :—Calcutta, 181, 687 :—Mussoorie, 187-8, 502, 623. - DA 
Munro, M. Gen., Bir Thoe. ( 1721- -1827 ), Mad. Inf. E: 431. B, 279, 


292. 
Munrow (a. 1857 ) civ. sast. Rev. 442, 483 n3. 
paura a muslim teacher, 215, 281, 278, 965, 423, 548-4, 480-1, nas 


Murder, 146, 219, 448, 507, 527-8. ^ 

Multàn, Punjab, 7, 95, 48, 49, 77, 816, 337, 871-2, 483, 489, 523, 532 :— 
Siege, 1848/9, 498, 500, 539 :—Dist. Res. Bvy., 272-3; ; pus. 1,8, 
5, 16, 28. 

Murray :—Capt. James (1834-1904 ); Ben. Inf. x, xl, -—Maj. Wm 
(1781-1831 ), Ben. Inf., vil, x. 

Murree, Punjab, 27 n.6, 224, 469, 485, 492, 498, 505, 508, 514, 518, 
525 :—-Lat, Obsn., 133,.—Obsy., 133, 180, 337 :—Becess Qrs.. 48, 
63, 211, 218, 216, 219, 274, 370, 397, 482, 488, 490, 500, 524. 
531, 538; pis. 3, 5, 13. 23. 

Murshidabad, "Bengal, Rev. Bvy., 6, 185 n.8, 241, 243, 250, 255, 372. 
499, 629; pls. 1, S, 16, 28. 

Museum :—4ASB., Calcutta, 481 :—Svy., Dehra Dùn, 120, 153, 155, 
159 ns.2,4, 235 n. 7, 616, 531 L—Fitrwilliam, Camb., 490 :— 
Indian, Calcutta, 489. E 

Musgrove, J.. tbo. dmn., 330, 357, 360. 

Muskets, 150, 377, 474. 539. 

Mussoorie, KWP., 43, 86, 136, 145, 201-2, 204, 207, 216, 422, 427, 488, 
502 :—Cemetery. 611 :—Climate, 616, 516, 543 :—Expences. 
869 n.3 :—Maps, 138 n.7 :—Ovs;.. 137-8 :-—Recess Qr»., 18, 50, 
84, 90, 853, 869, 393, 410, 489, 496-7, 500, 611, 639 :—Scbools, 
402, 432, 436, 505; 122, 336-7, 848, 852 n.8, 482, 524, 637, 541; 
pls. 1, 3, 28; t. Mackinnon; Monsoon; Btokes ; BG. "s Hdqrs. 

Mustágh Range, Karakoram, 236, 488-9. 

Mutineers, 1857, 1, 31, 396, 452-5, 492, 515:—Svy. casualties, 6, 267; 
364, 396, 400, 439, 442, 444, 483, 494, 538 ; v. Massacre. 

Mutiny, 1857, 1, 6-6, 45, 50-1, 58, 151, 178, 189. 213, 228, 238, 266, 
268, 314, 820, 864, 374 2.2, 465, 482-6, 485, 526, 534 :— Dis 
turbances of 1857-9, 1, 48. 87, 213, 228, 230, 238. 268, 331, 849, 
446, 376, 481-6, 509, 526, 532 :—Mil. campaigns, $10, 505, 535; t. 
Delhi ; Lucknow. 

muLruddis, rev. evy. assts., 183, 271. Ed 434, 439-42, 450-2. 

Muttra, NWP.. Rev. Svy., 309, 450; pls. 1, 3, 5, 16, 28. 

Muzaffarabad, Kashmir, 225, 230; pls. 1, 'b, 6, 18, 28. 

Muzaflarpur, or Tirbut, Bihár, 5, iz. 19, '82, 241, 365, 543 :—clty BVF. 
252 ; pls. 1, 28 ; r. Tirbvt. 

Mymensingh, Bengal, 253-4, $22, 373, 512-8 :—Rev. Svy., 5, 241-8, 
253-4, 434-6, 438, 643 :—city EVF., 252; pls. 1, 8, 4, 16, 28. 
Mysore, £. India, v, xlii, 144-5, 478, 543 :-—Rev. Svy., 488 — Topo. 

Svy., 638; pi. 25. 


Nadia Dist, Bengal Rev. Bvy., 8, 24 243, 250, 255, 525; 
( Nuddeah ), 16, 26. 

Naga Hills, Assam, 145, 183-4, 489. 

Nágpur, CF. :— British occupation, 405 :—City, 482 :—Ra&ja of, 178, 
b17:—Rev. Bry., 268, S65, S98, 486, 518, 538:—Topo. Sry. of, 
1824-31, 268, 843 :— Terriiories, 1, 172, 189, 266, 843, 386 :— 
Trgn., 179, 265 >, 1, 3, 4, 18, 28. 

Nabhan, Sirmür, 84, 200-1, 206 ; pl. 6. 

naik, or cor poral, $41, 377, 454, 474. 

Nain Sin andit ( 1830-95 j. explorer, CIE., portrait &1. Records, 

. Tm ( frpce ), 448, 625. i 

Naini Tål, Kumaun, 260 n.l, 264, 266, 818, 324, 482, 485, 495, 499, 

i 681, 539 :-—Town BFF., 259; pis. 1,4. 

Names of places ms pped, 257, 296, S11, 818, 820-1, 830:— 
Percopal, 495 n.1, 496. 522, 529 :—of Burvrs. recorded, 125. 202, 
845.—Trig. Pts. & Stns., 117, 121,489, 514; «. eared 
Peaks ; Villages. 

Kamirvddin, engraver, 332 n.b, $35, 357. 

Xanda D Devi Pk., 25,640 ft., Rumaun, 8, 84, 91, 145, 187, 528; pis. 1 

Nanga Surat, or Diamar, 26,660 ft., ar 86-8, 223, 227, 23, 

. 939, S37, 514, 528 ; pls. 1, 8, 5, 6, 13, : 

Napier :—Gen. Bir Chae. James ( 1782- 1999), SSrd Ft. 1794: : œn- 
Quest of Sind, 1842-4 ; Govr. 1844-7 ; C-1n-C., India 1849-50, 
GCB., 1843, DNB. D] B. ; 217, 494, 632 :—Lord, of Magdala, Bobt 

. 'Corpelius (1810-80 ), "Ben. Engrs. 3826, 7x., 1853; Conol ty 

~- © (87/146); YRS., 1859, Civ. Engr. Punjab, 1840-80; C-1»-C. India, 

- 1870-6; DNB.; DIB.; 209 n.1, 272, 524. 

Napoleon Bonaparte ( 1769-1821 rE Ewperor of France, 205, 283. 

ae rin B., C.. .55, 148, 189-90, 192, 824, 462, 523; pls. RC 3, t 


Kash, Alex. (281547 ), Bo. ‘Engrs. fry, aso}; Conolls ¢ 108/108 ). 8, 
$76, 401 :—9. R., CIF. asst. Rev., 442 


pis. 1 


station, 8, 88-9, 53-4, 57, 99, 117, 182, ac: v. luf 


INDEX 


Kait: Bie 275, 875 :—Rev, Bvy., 898, 405, 498, 511, 538 ; pla, 


Nasir&b&d, R&AjputAna, 51, $71, 438, 488, 490 ; pls. 1, 5. 28. 

Nasri Batt., later Ist. Gurkha Rifles [ 11r, 10 n.5 ; Iv, +441, 519. 

Native Est., 361; e. Doctors; Followers ; Indian. 

Natural History. "1a 2, 146, ‘528. 

Nature, scientific weekly, London, 92 n.1, 95 n.5, 96.. 

Nautical Almanac, annual pubn., 131. : : 

Indian Navy, 58, 73-4. 

Navigation 1-59 :—Insts., 181 :—Marks, 15, 25, B10 t-—Obsns., 411. 

Neale, Clarence B. T. (b. 1840), civ. asst. Topo., 190, 210 n.8, 218, 
227, 229, 232 n.4, 424, 432. 

Nela Pass & Pk., Upper Ganges, 207-8, 505, 517. 

Nellore, Madras ——Topo. Svy., 179, 280, 383, 504 ; pl. 28. 

Nelson, Horatio ( c. 1790-1839 ) Rev. Sorvr. [ 10, "489-90 ], viil, x. 

Nepal; Account of...by Buchapan- Hamilton, Edinburgh, 1819 ; 82. 

Nepál, Himilayas, 81, 83 :—Bdy. or Frontier, viii, 13, 19, 185-6, 241, 
244, 252, 314, 364, 529 :—Foot-hills, 105 :—Entry forbidden, 16, 
81, '85, 94-5, '145-8, 522 :—Govt., 85, 92, 264 :—Map, 318 :— 
Resdt., 85 n.4, 04 :—Snow peaks, 88, 90-6, 204, 502 :—Trade, 501. 

Nepalese people, 185, 252, 264, 473. 

Neuville, Chas. Joseph ( b. 1834 ), civ. asst. Trig., 233-5, 372, 419, 425. 

Neve, Arthur ( 1858-1919 ), FRCS., of Kashmir, xxvii 224, 240. 

Nevill, Henry ( 1820—69 ), MCS., 1840 ; Resdt. Travancore 1864, 280. 

New :—York, 505 :—Zealapd, 635-6. 

Newspapers, 325 n.4, 357, 472, 512 n.2 ; v. Press. 

Nichterlein, John, indigo planter, Aligarh, 501. 

Nield, Chas. Bridgman ( b. 1821 ), civ. asst. Trig., 14, 24-5, 463. 

Night marches, 162, 187. 

Nigiri HiUs, 8. Indis :— Health resort, 28, 177, 379, 445, 466, 495, 504, 
627, 542-3 :—Ouchterlony's Svy., 8, 179-80, 219, 281, 290-1, 297, 
363, 383-4, 421, 519 :—Solar Eclipse, 1871, 502; v. Oolacamund:— 
nr. Balasore, Orissa, 168-9. 

Nimach, RAjputina, 3, 38, 51, 55—6, 392, 452, 600, 523, 532 :— Rev. 
Svy., 6, 266, 364, 430, 495, 605, '539 ; pls. i, 3, 6, 16, 28. 

Nirmal, Hdbd., 416, 460, 462, 479; pls. 1, 28. 

Nizim, 178 :— Army & mil. service, 267 n.5, 419 :—Dominions or 
Territories ; v. Hyderabad. 

Noükháli, or Bhuluah, Dist., B. Bengal, 242, 256; pis. 1, 16, 28. 

Nominal Rolls, xvi :— submitted by fd. parties, 361, 364, 453 :— 
CIV. ABSIS.:—QOTS. 418-20 :—R EV. ; Bengal, 439-44 :—Bombay, 
444-5 :— Madras 445 :—Topo., 430-2 ‘xn. SURVES., GTS., 399:— 
Rev. Bengal, 400 :—Bombay, 400-1 :— Madras, 401 :—Topo., 
399-400 :—8G0., Calcutta, 359-60. 

Non-comnd. offrs. ( RCO.'5 ), British, 331, 358, 524. 

Norris, Lieut. Francis Brooke. Nagpur Service [ HI, 490-1 J, 843. 

North Longl., Conng. GTS., Kumaun-Rohilkhand, 1, 11, 16, 18, 
21, 34, 81, 86, 125, EEA 135, 156, 301, 381, 496, 516, 519. 

NE. Frontier, oTs., 1 :—Topo. Svys., 3834, 311- 2, $12. 

We. Long!. ser. GTS., 2, 11. 13-9, 44, 66-7, 75, 97, 100, 107, 132. 187, 
148550, 155-6, "185, 361, 410, 416, 457, 487, 501, 510-1, 519-20, 
541 :—Comps., 90-1. 128-9, 343-4, 417, 501 :— wv. section, 21. 29, 
86, 153, 376, 520, 523 :—obsn. of Snow Peaks, 17-20, 81-6, 90-5, 
416, 501, 519- 20 ; pls. 3, 4. 

NA. Quadrilateral, 1- 2, 11- 21, 29-38, 97, 107, 129, 521 ; pl. 4. 
X*w.:—lndis, 499 :—Frontier Agency, Ambala, 269. 380, 608 :— 
Rev. & Topo. Svys., 383, 377, 396, 436, 508-9; v. Mil. Exp DB. 
ww. Himalaya longl. ser., GTS., 49. 52, 66, 26, 87, 113, 118, i28] 132-3, 
136-7, 221, 239, 286, 847, 405, 429 :—under Du Vernet, 2. 12, 
34-6, 38, 86, 98, 115, 124, 148-9, 152-3, 156-7, 200, 220, 271-2, 
337, 363, 379, 385, 393—4, 422, 472, 474, 479-80, 406-7, 500, 505, 
516, 532 : —under Logan, 2, 18, 36-7, 42, 50, 86, 119, 209-10, 221, 

296, 375, 472, 490, 511 :—Comps., 344. 

ww. HimSlaya Topo., 2, 4-5, 36, 136. 200-8, 220-1, 271, 311, 318, 
286. 398, 417, 422-3, 426, 471. 478-80, 496-7, 505, 509, 516-7 :— 

. * -inch Maps, 310-1, 318-9, 330-1. 

Ww. Provinces :—188, 312-4, 320, 325, 337:— Dist. Maps.. 313-4, 

- 825—6 :—16-m Maps. 815:—Govt., 187-8, 258, 264, 267, 293-4, 

. $15, 353, 418 :—Lt.-Govr., 211, 262, 266, 282, 313-4 :—Rev. 
Svys., xiv, 5, 7. 185, 193, “242, 256, 258, 276, 284, 293, 295, 207, 
314, 321, 351, 364, 396, 536 :—Towers, GTS., 107, 113. 

mw. quadrilateral, 2-3. 34-53, 129; pl. 5. 

Norwood, Richd. ( c. 1690-1675 ), mathn. & geodesist ; survd. Bermuda 
where he died ; DN B., 297. 

Nott, Gen. Sir Wm: (1782-1845 ) ; DNB.; DIB., Bscy Brit. : 495. 

Nowgong, Assam, 183-4, 302 ; pls. 1, 28. 

Nobra B., Karakoram, 187, 425, 506. 

Run Eun, or Ser Mer, Himilaya Peaks, 23,410 ft. ; 87-8, 223, 230 n.8, 
235-6, 239, 513; pls., 6, 18; Ser or Nana. . . 


Oak trees, 222, b48. 3 

Oakes, Col. Richd. Francis (b. 27-7-31), Mad. Rus. 1850-76; 
Conolly (101/202) ; REJ., June 1901; son of T. a. Oakes, MC8. ; 
185—6. 

Observations:—Corresponding, 131, 139; v. Barometer :—arTs., trgn. 
xiv, 11-63, passim ; 98-9, 105, 114-7, 148, 222, 225, 232, 409 :— 
Taulty, 320-6, 497, 523 :—Levelling, 77 :—Reduced to Centre, 176 
Topo., 210, 287, 882, 402, 400; v. Astr.; Recording ; Btar 
Tidal; Vertical. 

Observatories :—Caicutta, 70, 138-9-40, $38, 343, 351, 354, 356-7, 414, 
522, 532 :—Dehra Dan, 124, 138, 343 :—Fleld, 112- 8, M6-8, 
233, 409-10, 440, 469, 501 :—QGreenvrich, 124, 140, 603, 531:— 
Xar&cbi, 130-1, 470, 534 :—Madras, 124-6, 130, 144, 148, 532, 
534 :—SUmla, Singapore, 144 :—+v. Banog, Colaba, Cape Town, 
Kaljânpur, Lucknow, Magnetic, Met, Murree, Mussoorie. 

Observers, 121, 138 :—Skille , GTS., xiv, 18, 114, 116-7, 881, 405, 
407-8, 415, 427. ? 1 

Obstacles :—to line of slght, 102 :—to avy., 191, 467. D 

O'Donel, James Hugh ( 1819/20-72 ), clv. asst. Rev. [ IV, 488 ], 242-4, 

oa 255, 804, 364, 433-6, 439, 448, 538 :—James Hoppner, his son, 
( b. e. 1845 ), civ. asst. Rev. 442. 

DP fice :—Aasts., v. Bry., 484, 439 :—Bulld!ngs, 138, $41, 351-2 :— 
Hours, $20, 332-8, 342-3, 361- 2, 458, 483, 401, 502 Routine, 
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200, 451, 525 DATI 458. 

Officials vt., free isaue of mape, 327 ; v. British ; Civ; Dit; 
Kashmir : Local. z 

Offset measta., 207; v. Cross-staff. . é 2 : 

O'Hara, civ. survr., "Penang. 244 n.1. - 

Oil:—deposlts, Assam, 145 :—LUBRICANT :—Goose - or Duck, 168, 
ze: :—Linseed, 329 :—Mustard, $30:—Olive, 298 :— vegetable, 

Okmandel, KAthiàwár, fd. force, 1850-60 ; 500, 518. 

Oldham, Dr. Thos. ( 1816-78 ) ; geolgt., Dir. OSI. 1851-76 ; FBS. 1848, 
vos’; DNB.; DIB.; Eney Brit., 142-4, 318, 535 :—Richd. Dixon 
( 1853-1936 ), geolgt. ; YGS. ; OSI. 1879-1904 ; 137. 

Oliver, Tboe. ( 1780-1872 ), Ben. Inf. { II, 491 }: 264 :— Wm., Henry 
(a, Masri., 1859 ), Ben. Engrs. ; Conolly ( 93/318 ), 399. 

Olliver:—Andrew Cornelius ( 1823-66 ) clerk, S41, 850 :—Chas, 
Adolphus ( b. js ) civ. asst. Trig., x, 13 n.2, 25'n.4, 85-6, 162, 
413, 420, 422-3, 474 :—Joseph (1785/6—-1853 ), Ch. ‘Civ. Asst., 
ors. [ 0, 491-2 J, vill, xi, 10, 66-7, 129, 184, 359, 402, 411, 418-4, 
120 4m 0h (1818—78 ), civ. asst. Trig., 12 ns. 2, 3, 20 ns. 8, 

4 
Ommanney, Edw. Lacon (1810-98 ) Ben. Engrs. [IY, 459—60 ), vill, 
1 244, r 
ar ee, Roe LeGeyt, civ. asst. Trig. from 22-9—62 ; absconded 
490 

Ootacamund, Nigiri Hills, 151, 200, 422, 495, 503-4, 519, 533-5, 
4 

Opium :—Dept., $71, 419 :—eaters, 454. 

Opposition to Svy.. t page, 2, 14, 33, 55, 176-8, 182, 191, 202, 208, 
215-6, 219-20, 474-6, 478, 527 ; t. Disputes. 

Oram, Miss £. X., g. dau. of @. E. Saxton, 523 n.7. 

Ordnance :— Bd. of London, 139 n.4 :— Dept., of India, 160, 166, 
425, 430-1, B01, 537 :—Dig. 166:—svy., Gt. Britain, 253-4, 
443, 447, 602, 523, 540 :—DG., 331, 339 :— Fd. Units, 502 :—Maps, 
178, 324 :—S'haropton Hdqrs, 9, 125, 141, 321, 331, 417, 496, 532, 
536 n.1 :—Ireland, 254, 531; v. Clarke ; Colby ; James; Mudge, 

O'Reilly, Burma Svy., 196. 

Organization of svy., "div, 282, 336, 339, 342, 414, 426; 
tration. 

Oriental :—Club, 502 n.7, 504, 531 :—Scbolars, 519. 

Origin, or pt. of Departure, 13, 20, 95, 120, 124-5, 128, 134, 139, 
469 :—Rev. Svys., 298. 

Orissa :—Climate, 462-7 :—Minor trgn., 118 :—khaldsis, 454 :—Trib. 
States, or MahAls, 168-76, 386, 483-4, 495, 526 :— Supt., 169-70, 
175 :—TRGN., GTS., 1, 22, 29, 62, 97, 105, 116 :—Topo., xiv, 367: 
v. Coast ; Cuttack ; Ganjam; Geological ; Parties. 

Ornamentation, Maps, iol, 321. 
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1884 ( xxvi) ), DNB., 502, 540. 

Todd :—James, civ. asst. Rev., 443 : —W m. ( b. 1838 ), civ. asst. Topo., 
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S. Coast, 74 :—Perforated, 21 n.3, 106-7, 109-10, 112 :— Raising 

Inst., 20, 53 :—Re-building, 30-1, 49, 110-1 :—8iting, 26, 102-4, 

109, 415 :—Stations, 63, 110-3, 250, 410, 463 :—Steps or stairs, 

20, 105-6, 109, 150 :— Washed away, 49, 100, 107-8. 

Towns, Cities & Cant.:—connected, 2, 26, 36, 41, 908, 118, 126, 184 :— 
Plans 245, 324, 331; Presdcy. xiii:—Svys., 185, 232, 239, 245, 
252, 959, 261-2, 277, $19, 324; v. Calcutta. 

Tracing Glass, 165. 

Training & Instn.; t-page:—Astr. Obsns., 131, 448, 516 :—Compa., 
$44 :—-OTS., xiv, 10, 22, 35, 138, 163, 339, 944, 380-3, 402-5, 400-10, 
414, 416, 541:—Topo., 4-5, 167, 178, 219, 225, 229-30, 236, 
290, 384-8, 390, 894, 421, 424-6, 442, 505-46, 514, 525—6, 533 :— 
Rev. Svy., 268, 396 :—kAaldsts, 452-3, 455 ; v. Instns. 

Transport, 24, 31, 111, 213;— Animals, 172, 203, 862, 370-2, 405, 
532:—*. Baggage; Bullocks; Carriage Elephants; Expenses; 
Insts; Theodolites. > : 

Tyans-Indus :—Country, 4, 265 :—Map of Frontier, 311, S17, $40, 
876, 387, 397, 508 :—Svy., 4, 209, 211, 216, 218, 317, 524. 

Trans-Himálaya, 187, 640. 

Trans-Sutlej, Punjab, 200, 204 n.3, 269, 318, 471 :—Rev. Svy., 272-3, 
294, 364-5, 396-7, 435, 491-2, 504, 510; pL 16n. ; 

Trant, Thos. Abercrombie (1801/2-32), HM. 95th Ft. [rr 597-8], 
viil, 195. rs : 

Travellers, 89, 230, 494. : 

Travelling :— Alces., 145, 346-7, 375-6, 387, 399, 405, 407-8, 429, 
434 :— Expenses, 77, S47, 371, 376, 387, 399, 405-6, 408, 411, 
429, 487, 489, 499 :—in Jungle, 468:—by Public vehicle, 371-2, 
393 :—on Transfer, 371, 407. 

Traverse :—Bdy. 210, 264 :— Circuits, 218, 243-4, 252, 255, 272-3, 278, 
281, 297-8, 494 :—Compass or Theodolite, 185, 215, 255, 277, 
292-3, 297-8 :—Control, 270, 297-8, 303-4:— Foresta, & Hills, 280, 
297 :—Netwotk, 5,195-7, 497 ,543 :—8vy., 215, 285, 288, 540:— 
Theodolite & Chain, 195-7, 218, 249, 252, 265, 281-2, 292, 997, 
423, 447 :—*. Circuits ; comps. Inatns. ; Perambulator, Tables. 

Traversers, 304, 425, 450. 

Treasure, transport of, 376, 454, 473. 

Treasury, Govt., 328, 368, 376-8, 484-5. 

Treaties, French, Chanderpngore, Jan. 1873, 178:— Gulàb Singh, 
Amritsar, 16-3-46, 220 n.b:— with Nizim, Ber&ér, 1804, 1853; 
178:—Sikhs. Lahore, 9-3-46 ; 186, 269 n.3 :—Sikkim, 1-2- 35, 186. 

Trebeck, Geo. ( d. 1825), traveller ( I, 508 J, vill, 186-7, 220, 317. 

Trees, 2, 40, 52, 643:—Bdy. marks, 259 :—Bridges 203 :—Clearing 
24, 58, 60, 98-9, 103-5, 261, 413, 477-8, 526 :—Lopping, 104, 
198 :—Obstacles 103, 105, 173 :—Signala, 174, 176, 252, 260, 
287-8; v. Forest; Fruit. Jungle; Pine; Pipal; Sal; Teak. 


Trgn.:—Naini Tal, 259 :—*. Assam Longl.; BlhAr ; Bombay ; E. Coast ; 


Errors: Gt. Arc. ; Gt. Indus; Gt. Longl. ; Gt. Tri .; Gujarat; 
Kashmir; EdBthiàwàr ; XE. Quadl; Ww. Quadi; 
Ràjputáps ; Sind. 

Triangles :— Length of Sides, 90, 98, 101, 104, 111, 119-20 :— Long. 
67, 104 :— Short, 3, 29, fo, 46, 49, 64 :—Network, xiii, 101, 167, 
190. 200, 282, 286-7 :—Obsn. of 3 angles, 287 ; v. Cháin; Lay-out ; 
Spherical ; Symmetry :—CHAIN, or series :— Double or compound, 
22, 45, 47, 49, 55, 59, 98, 101-2, 175 :—Single, 14-5, 45, 53, 60, 
97, 101-2, 130 ; v. Approx. : 

Triangulation :—Impracticable, 196, 543 :—Unconnected, 281-2 :— 
by Rev. Burvrs., 201, 264-5, 267, 271-2, 276-7, 280, 292 :— 
Topo. Svy., 4-5, 36, 119, 121, 167-79, 184, 188-92, 195, 198, 201-3, 
206, 209-12, 216, 261-2, 295-7, 385, 416, 421, 426, 483, 617; 
v. Charts; Minor; Points; Principal; Secondary. 

Triangulators :—o78., $7, 230, 234, 270, 287, 295, 387, 408, 416, 422 :— 
Topo., 107, 205, 271, M hoe 485-6. j 

ribal Territory, 216-9, 476, 608, 629. 2 

THERE : . Indla, $8 :—®. Coast, 167-8, 626-7 :—Nligiris or todas 
B, 179 :—Nwr., 638 n.6:—Pathins. 4, 47, 40, 151, 215-9, 311, 
474. 508 :--Slkkim, 85; v. Baluch, Bhils ; Khónds. 

Trichinopoly, 38 :—-Hev. Bvy., 9, 260, 603 :—Top Svy., 504; pL 28. 

rigon, Bouth, OTS., 640. : 

Tu :— Branch, 10, $41 :— Data, 127. 145:—8YY, :—Everest’s system 
$. 181, 141; 837, 345-6, 476 :—of Gt. Britain, 523 :—Lambtons', 
xlii, 965 ; v. ors. ; Control; v. Insins. Points. 

Trigonometry, 388, 446, 601. . t 

TrLunctions :—pargana, 186, 204-8 :— Village, 52, 68, 120, 210, 212, 
251, 260, 262, 297, 302. ` E 

Trikota HUI, Jammu, 2, 35-7, 472, 480. 

Tripura State, 184 ; v. Tippera Dist. 

Troops :—Company'a ( RX1C ), X11, 32, 191, 820-1, 349, 366, 872, 374, 


Peshawar ; 


566. txprx i 


377. 48$ :—indlan 173 Locri, 134: Pay, $76 :—-Patiila Brate, 
' 4803-0. Britlsh ; Madms; Madms HM's. 
Trotter, TA.-DoL 8U Henry € 18€1-2010 ), RR., 1860-00 ; Addiscombe 
. 14848); Banded 31.( 298 ps Conolle ( 047857 ), ROMO. OB., 076., 
1863-75 : DIB., £16 Wim. X. cly. mast . Trig., 5 
Troughton Simms, {nst- makers Í IF, 493), 34, b6, 7, 145-66, 159, 
162, 209, 523, 5843. Simma. 5 
Tucker, Thos. Tudor 1817-57 ), Ben. Ynf., DAQXG. Punjab, 1850, 816. 
Funta s pl. 16 L 237, 448 :—Turki people, 447 n.5, 525. 
Turnbull, Wm. Henry ( 1810-68). civ. asst. Topo., 169-70, 178, 421, 
428, 
Turner, ESZ e (1757/8-1802 ), Ben. inf. [1: 3 ARI B3. 
Tweedale, Wm. Hutton ( 1803-83 ), Ben. Cav., xi ` 
Twenty- -four Parganaa Disl., Bengal, xii, 6: ieee br. 241-5, 248- 
50, 283, 204, 209, 804, $06, "t 435, 536; pl. 1 
Frisden, Y. X., U8. HXlC.'5 Pluto, B urma, 1852, TO Cat. ( 120 ), 196. 
‘yphus & Typhoid fever, 456,, |. o¢ nes 


Udaipur, R&jputina, 38, 51, 56 n.1, 191: ps 1.8. 5. 25. uxo 

l'jjain, MAlwa, 55, 876 n.8; pis. d, Ougein, 3, 28. ad ie Cn 

Umarkot, Sind, 41, 58, 371; pL 5 E 

Underwood, John James (d. 1864), Man: Engm. 1816-45; Conolly 
(987117 ) ; vi, vii. EM GER RU S 

Umbrella, 22 (984. 460, 538. 


Uncovenanted’ servioe, 172-8, 278, 365, 402-4, 407, 426-8, 431; 489, 


484, 601-3, 505, 609-11, ‘B16, 518, 520, 531, P4334. * 

Unhealthy :——Countty, ?, 4. 30-1, a 99, 168, 254-6, 288, 362, 368, 
870, S75, 304, 421 ;—Seasob, 8, &4, 170, A78, 245, 262; v. 
Forest ; Jungle. 

Untform ;— Mil., 3878 zl system of SYF.. xiii, XY, 22. 114-5, 122, 185, 
278, 838-9, /392, b30; r. fiyetem, 

Uninbabiled conntry, 28, ^42, 170-1, 174, 198, 243, 375,7) 77s 

Units of measure :— Linear, 60, 200, 302-3 Ares, 301- 3. 

Up-Country ;—Allce., 454, $72 :— Syryn., 433, 436. 

Upper :—Indla, 426, 433, 417, 458, 456 :—Provs., 184- 5, 355, 452, 
458, 482 UE NUP. g : ! 


Vanderputt, John Alexander ( 1845-81 ), civ. asst. "Topo. , 422, 432. 
Vanrenen, Brig. Jacob ( 1762-1828 ), Ben. inf. [ 1, 402, rv, 221], 538. 
Vaughan, James, civ. asst. Rev., 203, 443, 483. : 
Venus, transit of, 1874; 152, 380, 502, 533, 535. * 

Vermilion colour, 332, 88 S 

Vernier scale, 148, 157, Pu 348, 385, 410; c. Theodolites. 

Yernieux :—Lawrence "Prudence ( b. 1814), amv., S54, 360. . 

YXertical Angles, 24-5, 80, 56—7,-60, 62-7, 72, 76, 80-2, 85-6, 91-2, 
95, 117, 152, 157, 159. 169, 217, 290, '385, 514 :—Reciprocal, 53, 
$0, 62-6, 75, BB, '90, 212,. 235: :— Simultaneous, &2-5:—1o Snow 
Peas, B3, 85, 88-9, 91, 93, 228 :—Comps., 121, 522 ; c. Circle. 

Vibration, ‘of inst. or tower, 106-8, 110, 153, 160; t. Isolation. 

Victoria ;—British Queen, 89 n.3 :—Ċroas, mil. decoration, 538 :— 
Memorial Hall, Calcutta, 151, 153, 529. | 

"Views, or sights, 141-2, 224- 5; r. Panoramas ; Sketches. 

Vigne, Godfrey Thos. ' (1800-63 ), traveller & auth. | Iv, 472 ], ix, B7, 
187, 220, 223, 238, 240, 317. 

Village L-Beadman, 176, 185, 377, 470, 475-68 :—Maps & Plans, 7, 9, 
243, 251, 255-9, 263-4, 260-72, 276, 280, 284, 295- 8, 295, 305-6, 
-$13, 352, 450 L—Measts., 303-4 :—Officiais, 113:— Nares, 257, 
480 .— Proprietor, 299 :— Becarde, 7-8 :—Sites fixed, 18, 103, 180, 
` 164, 107, 201, 216, 218, 244, 246, 252-3, 255, 280, 296-7, 312, 
445, 479 -—SYyB., xiv, 7-8, 245-8, 255, 263, 267-70, 279, 285, 
300-1; c. Area; $dy.; Circuit; Trijunctiona, . 

Villagers, 45, 219, 253, 275, 279, 301, 803, 468, 477, 499 :—as suspicious 
or unfriendly, 470, 475, 488, 527 ; v. "Assaulta ; Disputes, Guides. 

Villages, 40, 52, 119, 108, 174, 387, iol, 230-2, 254, 862, 377 :—Con- 

ested, 468 ;—Deserted, 177. 260 :— Lists of, 214, 257, 478 :— 
pping 184, 214 :—Obstruct avy. 174, 504 Ruined, 48, 50:— 

y Scarcity, 117, 229, 468, 479, 517 :—Scatlered, 88-40. 

Violence, 45, 177, 191. 

Visibility, 19, 24, 40, 42, 46, 82, 98-9, 102, 103, 117, 223, 365-6 :— 
Inter-, bi-2 :—Poor, 14, 212, 366, 410, 533 ; t. Peaks. 

Vizaga tam, x. Coast, 28-9, 72, 17, 370, 44 490; pls. 1, 3, 28; 
t. Base-lines. 

"lac Adee (1600-67 ), mathn., pub. Jog. tables, Holland, 1625, 
M Bru., ev. Logarithms ; 1 123. 

Voyses 4 Dr. Henry chet (dc 1824), asst. surgeon & geolgt. | xu, 


19 n.2, 1 
vy, Wn. b ( 183870 ), e asst. Bev., 436, 448. 


“Waddell, ‘Lt.-Col. Lawience Augustine 1854-1938 ), 14$, DIB; 
Crawford's Roll (B. 2189), Who was Who, XJ ; CB., CIR. ; 95. 
Walker :—John ( 1787-1873 ), HEIC.’s Geogr. | W 510-1], xiii, 9, 146, 

- .. 7 482, 238-40, 807-9, 926, 318, 327, 330. 346 520, 531, 640: —J. 

, CATUS- 182, 319: bsy., pDn, (ITW 138 n8 

Wallace :— Ma). "Rayner ( 1826—71 ), Bo. Iof., 401 :—Lt.-Gen, Rowland 

j Eobt.' ( 3830-1015 ), Bo. inf, 60. Sind, 1856; Who Was Who, 
278 :—civ. asst. Bev., 260 n.1, 443. 

Waltair, nr. Vizagapslam, 466, 490 ; pls. 1, 28. 

Walton, Wm. ( 1812/8-1901 ), mathn., Trin. Bal, Camb., “Old Father 
Time", ob. The Times, 11-9-1901 ; 502. 

"Ward, Ben. Swain € 1786-1835 ), Mad Ani lof. [m, $112). v, 8, 179, 
346,421 :—Comdr. CY. XN, 1850, of HXIC. Krishna, 
Irrawaddy, 1851-2, eine as, ^50); 10. Cak (890), 106 :— 
Ww. Civ. asst, Rev., 267 n.6, 443. , 

Wardwan E, w. Himálsya, B8, 230 n.8, 513; pl. 6. 

Warren, John (1768-1530 ), Capt. BM. ‘33rd Ft. [ u, ALS ); Lt. OSL 
A Baptiste François Joseph; 24th Conte de Warren, 1816; 


124 
Wasio Yanda, 6, 171, 211, 214, 218, 244, 264, 269 :—5vy., 272-3, 278, 
282, 293, 416, bÜ5, 519 :— Madras 8; «. Darjee 
Watch, or limek ee] ,495:—svy. by, 187, 195 Maker, 163 :— Watch- 
men, or ads. 56, 322 ; e. BOB 
Water :—for building “construction, 283 :—Brackish, 2, 39, 58-60, 
4 212, 250, 273, 449, 456, 618. 


Water:-—oolour painting, 499 :—ocourses, syy., 259, $59 :—Yowl, 

© Jogged areas, 243, 245. 259, 803 L—fupply, 288, 470 Demise’ Kk: 
to Towers, 106-7, 112 :—Drivking, 89—40, 45—6, Bi -2, P960, 73, 
183, 225, 234, 256, 278, 278, 449, 457, 459-60, 479, roten; ne 
518; Scarcity, 68, 111 :—«. Wells, ui 

Waterhouse, M Gen. James (1842-1022), Ben. “art. a m ne. 
Calcotta, 1806—05 ; 331. SN 

Waterlow, pioneer Utbographer, e. 1855 ; $29 n4 AT cn. 

Watermarked paper, 332-4. Pd 

Waugh's Manuscripts, 08, 131, 187. 

Warzirkbad ;—Punjab, 52. 209, 296, 837, open 539; 3 &. 

Warinstan, KWY., w. of D1. Eh&n, 48, ‘sol. ^ 

Waxirs, Patbkn tribesmen, 49, 216, 219, OE. ny 

Weather :—Cìirar, 42, 46, 88, 300, 116, 132, 203, 212, 548 Y Unfavour- 
able, 14, 23, 25, 27, 38, 46, 52, bb, 83, 314, 117, 175, 188, 204, 206, 
223-4, 229, 233, $81. 410, 4IL hi 458, 403, 507-8. 638 :— 
Variable, 1i4 458, 472 ; c. Cold; 

Webb, Chas, Robt. ( b. 1825), clv. ‘vert, t Trig., 34 n3, 10 n3 420, 
456:—QGeo. Parker Regtr., 542-8 :—Capt. "Wm. Bpencer (1784- 
1865 ), Ben. Inf. J m, 512-3] vil B1, 86, 01-2, 136, 642. oy 

wo es YM. esi Cei den, ist Duke pt Wellington ; DEB. 

: (U, 3, 2 xii. E ^ eed s. 
Wells, 2, S9, HG 53,111, 272-8. 459, 478, '498:— masonry, 259. 
Western, James Roger (1812-72), Ben. Eng. Um 474 Ie Conclly .. 

(88/268 ); Hodson rv, € 430-1 ) :324.-- A 

Westminster Abbey, London, 503 © Bcbool, b12. © 

Weston, Chas. Thos. Gustavus ( 1786-1828 ), Ben. Inf. ( 0, RE 529. 








Whewel Rev, Wm. € 1784— 1866 ), YRS., 1820, 708., 182; 
Camb. ; Tides ; -D-N-B.;,69-70.. o> 4 

White :— Anta, or termites, 168, 163, ‘305 pan BLS 216. 298 232. ten 

Wilcox, Richd. (1802-48), Ben. Inf. (m, 513-5], E su, 
322, 846, 860, 523. 

Wild :—Animals, 250, 273. 353, “456, 467-8 T. Ben; Shooting; 
Tigers :—Country, 320, 201, 209, 235, ` 

Wiliams:—Dsavid B. ( 1702-1845); Geol. Sv. Gi. “Britain, 1885 b: 
GSL, 1845 till death, 142-3 :—Dol. Edward ( d. 1708 ). RA. Dir. 
OS. 1791 tiU death, 230 :— Henry Wybdham Campbell, civ. asst. 
. Trig., $20:—X Gen. Bir Hogh . Bruce C BES 1062 ) Be, Lt. 
1885, ECB., D80.; 543:— Monier edu b Mo . Inf, BG. 
Bombay. 1807- J5 Ím. sis-6 1. vl, vii, vill. 391. weil ws. 

Willis, Ricbd.( b. 1828/9 ), tiv. asst. Bey., 433, 44.00.0574 ct 

Wilson :—Alfred John ( 1845-81 ), Topo. Asst, 432, 434 Wm Aer, 
his father € b. c., 1806), civ. eset. Rev. [ 10, 4 1 241, A6- 
B, 299, S04, 397, 432, 434, 438, 444 Wa. ex. jur. bro. to 
‘Alfred, appd. civ. asst. Rev., 1861, 440 

Wind, 34, 32-8, 48, b1, 59, 68, 71, 100, 176, 207, 201, 372, 410, U 
504, 51 5, 536. 

Wine, 437, 462 :— Merchants, 425 : :— Sherry, 41L 462 . 

3 Engra. { 10, 475]. DIB; "Conolty 

(105/88 ), 7, 275-6, 398, 401. 


Geo. O'Byrne ( 1797-1850 ), IK. "1810. tau’ death; 

lriswaddy 2., 1824-6, JO Cat. ( 120 ); vii, 196. . am "i 

Wood :—cutters, 305, 207 ;— work, 108, 118; r. Firewood. — 

Wood :—Chas. (1842-06 ), civ. asst. Trig, 344, 620:—Col Henry 
(1872-1940), RX., S of 1. 1898-1927; REJ., Jnnt 1940, 95-6, 
237 n.2, 506, 528 :—Lieut. John ( 1811-71 ), IR. [ 1v, 475 J, xi 65 
n.5, 146, 274. 544:—John (1845-74 ), civ. at. Dig., 844:— 
Thos. ( 1765- -1834 ), Ben. Engrs, Lr. 398-400]. 185,394. .. 

Wood 8t., Calcutta ; § of 1., offices, 852 

Wooded country, 4, 25, 119, 190, 274, 417; ^. "Jungle; Hills; Plains 

Workmen, 60, in. 138. 154, 158, 163, 165, 858. 

Workshop :—Calcutta (x10 ) 76, 149, 162-5, 162-6, 209, 329, 338, 
338, 345-9, 351. 358, b 586 :—Field, 338, 155, 181, 164; v. 
Math], nar, Bupt. MIO. ; "Telegra h. 

Wotherspoon, Jobn (1793- 1817). Mad. Eufre., Conolly ( 98/109); viL 

Wonnded T d 56, 397, 482, 498, 500, 538-9 543 :—Died of Wounds, 
455, 49 

Wrangler, math). degree, Camb., 381, 520. 

Wray, Bgt. Henry (d. June 1873 ), asst. Rev. Survr., Chote Nagpur, 
1863-4 ; 439. 

e com ^ civ. asst. Mad. Bev., 280, 445:—41.B., ely. aut 

Y 

Writers, of Cers, 341-2, 352-3, 865, 446 :-—Ha Writer, 352, 642 :— 
Buildings, or Sectt., Calcutta, 543. 

Wronghton, Maj, Robt, (1797-1850), Ben. inf. ir . 476), 8, 123, 
162, 164, 179, 241, 244, 266, 295-7, $10, 312, 316, 325, 335. 348 
$51, $58, 301, 305, 400, "438, 450, 455-0. 

Wular Lake, Esshunir, 225-6, 225-9, 490, 493, 514, #18; ph 6, js. 

Wyatt, Alex. (1807-57 ), Rey. furvr. I, p 444, 643-4: his ton 
Alex. Geo. ( b. 1845), civ. asst. Topo., ‘his’ bro. Geo. Nevil 
(1817—57 ), civ. asst. Res. MRNA $44. xd 

Wyld, James ( 1790-1836 ), vii, 807, 326-7. 

Wylie, John Thos. Harris ( d. 1854 ), civ. asst. Bes. Mad., 445. 

Yarkand, Central are 76, 146, 232, 237, $11, 3528;'c.110 m Ew. of 
Eashgar, ( v. pL 16 ). 

Young :— Archibald Robt. ( 1804-28), acs., 1836-62, 242 :—David 
( b. 1822/3 ), civ. asst., Rev. 815:—4R, ÈJ J., pro. bros.. both 
Civ. asst. Rev., and kd, Jhinsi, 1557, 444, 483 n.1:—Hobt. James 
€ b. 1820 ), civ. asst. Ber., 266, 444. 

Younghusband, Col Sir Frangie .Edw. (1803-1042), we, XCIX.; 
Mason ( 372): DIB. ; 92 

Y asufzai, , Patháns, '215, 475, 455. 505, 508; pL 9. D 3 


zamindars, Jand-holders, 174, 185, 246, | 2A9, 258-4, 260, 268, 300, 451, 
403, 478. 

Zanskar’ Range, or X., Ladikh, 88, 205-6, 233-4, 425, 473, 477; ‘pL 6. 

Zenith :-—Distances, 78, 130 >—Sectors; ‘Lam bton's, 151 :—Strange’ s 
20, 503, 533. 

Zephyr Hall Dehra Din, 138 — Mussoorie, 138 n]. 

ais Shands of, 66, 98, 114-6, 119, 121, 132, 255-6, 169, 287, 385, 


Zo}! la. "E asumir, 227, 238-4, 237-9, 513 ; pL 18. 
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